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We present a theoretical study of electronic transport in a hybrid junction consisting of an excitonic
insulator sandwiched between a normal and a superconducting electrode. The normal region is
described as a two-band semimetal and the superconducting lead as a two-band superconductor. In
the excitonic insulator region, the coupling between carriers in the two bands leads to an excitonic
condensate and a gap Γ in the quasiparticle spectrum. We identify four different scattering processes
at both interfaces. Two types of normal reflection, intra- and inter-band; and two different Andreev
reflections, one retro-reflective within the same band and one specular-reflective between the two
bands. We calculate the differential conductance of the structure and show the existence of a
minimum at voltages of the order of the excitonic gap. Our findings are useful towards the detection
of the excitonic condensate and provide a plausible explanation of recent transport experiments on
HgTe quantum wells and InAs/GaSb bilayer systems.
Particles condensates are at the basis of superconduc-
tivity and superfluidity [1, 2]. We can explain super-
conductivity in terms of condensation of Cooper pairs
[3]. Similar processes of pairing and condensation can
also take place in other systems. Mott postulated that
semimetals (SMs) at sufficiently low temperatures could
undergo a phase transition into an insulating state de-
scribed by electron-hole bound pairs forming an exci-
ton insulator (EI) [4]. Interestingly, the EI phase can
be described by a BCS-like theory [5, 6]. The coupling
strength of an EI is expected to be even weaker than
the coupling in a conventional superconductor (S) and
very fragile with respect to disorder [7]. Additionally,
excitons may recombine quite fast, thus not allowing to
form a condensate easily. So far, the EI remains an elu-
sive phase of matter since the original proposals [6–8].
To date, one of the most successful attempts to obtain a
stable EI is based on the condensation of excitons cou-
pled to light confined within a cavity — the so-called
exciton-polaritons [9].
In order to reduce the electron-hole recombination rate
it was suggested to use a system where electrons and
holes are spatially separated. Examples of this are bi-
layer quantum well (QW) systems [10, 11], topological
EIs [12–14], double two-dimensional electron gases in a
strong magnetic field [15–20], two parallel, independently
gated graphene monolayers separated by a finite insulat-
ing barrier [21–24] and very recently two bilayer graphene
electron system separated by hexagonal BN or WSe2 [25–
28].
The fact that the flow of the EI condensate does not
carry any charge current makes its detection rather diffi-
cult in bulk systems. Recent experiments suggested sig-
natures of the EI phase in TiSe2 in the 1T phase [29–31].
Also, metallic carbon nanotubes can be seen as SMs, thus
are candidates to host an EI phase [32–34]. There are also
investigations of Ta2NiSe5 as a host material for the EI
phase [35, 36]. However, results remain controversial.
In this article, we propose a way for the detection of
an EI condensate by electrical measurements. Specifi-
cally, we focus on a setup consisting of an SM “sand-
wiched” between a normal and a superconductor elec-
trode [see Fig. 1(a)], which is similar to the one explored
in Refs. [37, 38]. These experiments showed the pres-
ence of a zero–bias anomaly in the differential resistance
compatible with the size of the estimated EI gap of these
systems. Both HgTe QWs and InAs/GaSb bilayer can be
considered as SMs where the conduction band (CB) and
the valence band (VB) have a finite energy overlap, but
the relative minimum and maximum are displaced in the
reciprocal space. Our results of the transport properties
provide an interpretation of the experimental results and
show that the zero-bias resistance can be associated with
the existence of an EI condensate in the structure.
At a microscopic level the electronic transport through
the structure shown in Fig. 1(a) result from the interplay
between two channels of normal reflection and two chan-
nels of Andreev reflection. One of the normal reflection
channels is the standard intra-band specular reflection,
whereas the second one is an intra-band normal reflec-
tion directly associated to the presence of the EI region
with a length of the order of the associated EI coherence
length. This additional reflection dominates in the case
that the length of the EI region exceeds the coherence
length of the condensate. The presence of the super-
conductor gives also rise to two different Andreev reflec-
tions: a standard intra-band Andreev reflection that has
a retro-reflective character as in standard S/N systems,
and an inter-band Andreev specular reflection, similar to
the Andreev specular-reflection in chiral SM [39]. Con-
trary to the case of a chiral SM, the two channels of
Andreev reflection can be open simultaneously, but the
retro-reflective is usually dominating over the specular-
one.
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2This Article is structured as follows: in Sec. I we
present the model of a bulk EI coupled to a normal
contact and to a superconductor contact; in Sec. II, we
analyse the quantum transport properties of this hybrid
junction and identify the reflection processes mentioned
above. In Sec. III, we present results for the differential
conductance of a two terminal system, and we contrast
them with the experiments on differential resistance in
Ref. [37, 38].
I. MODEL AND FORMALISM
We consider a bulk SM, where we neglect the displace-
ment in the reciprocal space between the minimum of
the CB and the maximum of the VB [6, 40]. The SM
is contacted on the left with a normal metal and on the
right with a superconductor. The two metallic contacts
screen the Coulomb interaction in the regions close to
them partially, thus, we can assume that Coulomb in-
teraction is spatially modulated. In the unscreened re-
gion, we assume the formation of an EI characterised by
a coupling strength of Γ. Due to the proximity effect, a
superconductive semi-metal (SSM) region is formed be-
low the superconducting contact. An order parameter ∆
characterises the superconducting state.
In other words, the structure shown in Fig. 1(a) is
modelled as a junction consisting of an SM electrode
(Γ = ∆ = 0), a central region of length L with a finite
EI coupling (Γ 6= 0 & ∆ = 0), and a SSM electrode with
zero EI coupling and finite superconducting gap (Γ = 0
& ∆ 6= 0). Overall, we account for a finite overlap G
between the CB and VB. Formally, the hybrid junction
is described by the following matrix Hamiltonian:
H = τz⊗
[(
p2
2m
− G
)
σz + Γ(x)σx
]
+∆(x)τx⊗σ0 . (1)
where p = −i~∂r is the standard momentum operator
and the pairing functions are
Γ(x) = ΓΘ(L− x)Θ(x) , (2a)
∆(x) = ∆Θ(x− L) , (2b)
and Θ(x) is the Heaviside step function. The Hamilto-
nian (1) is written in terms of the Pauli matrices σ in
the band sub-space: CB and VB, and the Pauli matrices
τ electron and hole (Nambu) subspace [41]. As a conse-
quence the Hamiltonian is written in the basis defined by
the bi -spinor Ψ = (ψCB, ψVB, ψ
†
CB, ψ
†
VB), [42–44]. The
order parameters Γ and ∆ are assumed to be step-like
functions in real space and no self-consistent calculation
is carried out.
We account for possible elastic reflections at the hybrid
interfaces, SM/EI and EI/SSM, by introducing two delta-
like barriers in the Hamiltonian Eq. (1) [40, 45]:
Hint = HSM/EIδ(x) +HEI/SSMδ(x− L) . (3)
These reflections can be ascribed, for example, to the
mismatch of the Fermi wave vector in the different re-
gions. Within this model, we assumed a sharp boundary
between the different regions and an abrupt change of
the excitonic and superconducting pair correlations at
the SM/EI interface and EI/SSM one, respectively. This
assumption is well justified if the size of the contact be-
tween the two regions is much smaller than its lateral
dimensions. This condition can be achieved experimen-
tally by proper design of the contact. However, even in
the case of a smooth transition of the pair correlations
at the interface, we expect to have qualitatively similar
results.
In the next three subsections, we introduce the scatter-
ing states necessary for evaluating the quantum transport
properties of the hybrid junction. We assume incoming
particles from the normal contact and determine the dif-
ferent scattering processes.
A. The semi-metal contact
For the scattering state in the SM contact on the left
side, we assume that both the CB and the VB will con-
tribute to the overall conductance — this is justified by
the equal population of both bands at the Fermi en-
ergy [6] [c.f. Fig. 1(b)]. Therefore, an incoming scattering
state from the CB reads:
ψCB =e
iqyy
 1√kSM+
[
eik
SM
+ x + rN−CBe−ik
SM
+ x
]( 1
0
0
0
)
+
rN−VB√
kSM−
eik
SM
− x
(
0
1
0
0
)
+
rA−CB√
kSM−
eik
SM
− x
(
0
0
1
0
)
+
rA−VB√
kSM+
e−ik
SM
+ x
(
0
0
0
1
) , (4a)
whereas an incoming scattering state from the VB will
read:
ψVB = e
iqyy
r′N−CB√kSM+ e−ik
SM
+ x
(
1
0
0
0
)
+
1√
kSM−
[
e−ik
SM
− x + r′N−VBe
ikSM− x
]( 0
1
0
0
)
+
r′A−CB√
kSM−
eik
SM
− x
(
0
0
1
0
)
+
r′A−VB√
kSM+
e−ik
SM
+ x
(
0
0
0
1
) .(4b)
In Eqs. (4) we identify four possible types of reflection:
two normal reflections, where an electron is reflected as
an electron either in the CB (rN−CB and r′N−CB) or in the
VB (rN−VB and r′N−VB), and two Andreev-like reflections
where an electron is converted in a hole either of the CB
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<latexit sha1_base64="ulPvoM7f+7BgrPGt/a5 5krJEGFM=">AAACNXicbZDNSgMxFIUz/lv/qi7dDBZBQWRGBF2KIrhUsD/QKeVOequhSWZI7qhlmGdxq 0/gs7hwJ259BdNaQa0XAh/n3EsOJ06lsBQEL97E5NT0zOzcfGlhcWl5pby6VrNJZjhWeSIT04jBohQaqyRIYiM1CCqWWI97pwO/fovGikRfUT/FloJrLbqCA zmpXV6PFNANB5mfFdtRD9IUdtrlSrAXDMcfh3AEFTaai/aqV4o6Cc8UauISrG2GQUqtHAwJLrEoRZnFF HgPrrHpUINC28qH6Qt/yykdv5sY9zT5Q/XnRQ7K2r6K3eYgq/3rDcTdWP1nNzPqHrVyodOMUPOvv7qZ9CnxB234HWGQk+w7AG6Ei+vzGzDAyXVWijTe8UQp0 J08QizyiPCeciyK35YQ35YoCtde+Lercajt74WOLw8qxyejHufYBttk2yxkh+yYnbMLVmWc9dkDe2RP3 rP36r1571+rE97oZp39Gu/jExwwrDA=</latexit><latexit sha1_base64="ulPvoM7f+7BgrPGt/a5 5krJEGFM=">AAACNXicbZDNSgMxFIUz/lv/qi7dDBZBQWRGBF2KIrhUsD/QKeVOequhSWZI7qhlmGdxq 0/gs7hwJ259BdNaQa0XAh/n3EsOJ06lsBQEL97E5NT0zOzcfGlhcWl5pby6VrNJZjhWeSIT04jBohQaqyRIYiM1CCqWWI97pwO/fovGikRfUT/FloJrLbqCA zmpXV6PFNANB5mfFdtRD9IUdtrlSrAXDMcfh3AEFTaai/aqV4o6Cc8UauISrG2GQUqtHAwJLrEoRZnFF HgPrrHpUINC28qH6Qt/yykdv5sY9zT5Q/XnRQ7K2r6K3eYgq/3rDcTdWP1nNzPqHrVyodOMUPOvv7qZ9CnxB234HWGQk+w7AG6Ei+vzGzDAyXVWijTe8UQp0 J08QizyiPCeciyK35YQ35YoCtde+Lercajt74WOLw8qxyejHufYBttk2yxkh+yYnbMLVmWc9dkDe2RP3 rP36r1571+rE97oZp39Gu/jExwwrDA=</latexit><latexit sha1_base64="ulPvoM7f+7BgrPGt/a5 5krJEGFM=">AAACNXicbZDNSgMxFIUz/lv/qi7dDBZBQWRGBF2KIrhUsD/QKeVOequhSWZI7qhlmGdxq 0/gs7hwJ259BdNaQa0XAh/n3EsOJ06lsBQEL97E5NT0zOzcfGlhcWl5pby6VrNJZjhWeSIT04jBohQaqyRIYiM1CCqWWI97pwO/fovGikRfUT/FloJrLbqCA zmpXV6PFNANB5mfFdtRD9IUdtrlSrAXDMcfh3AEFTaai/aqV4o6Cc8UauISrG2GQUqtHAwJLrEoRZnFF HgPrrHpUINC28qH6Qt/yykdv5sY9zT5Q/XnRQ7K2r6K3eYgq/3rDcTdWP1nNzPqHrVyodOMUPOvv7qZ9CnxB234HWGQk+w7AG6Ei+vzGzDAyXVWijTe8UQp0 J08QizyiPCeciyK35YQ35YoCtde+Lercajt74WOLw8qxyejHufYBttk2yxkh+yYnbMLVmWc9dkDe2RP3 rP36r1571+rE97oZp39Gu/jExwwrDA=</latexit>
<latexit sha1_base64="ulPvoM7f+7BgrPGt/a5 5krJEGFM=">AAACNXicbZDNSgMxFIUz/lv/qi7dDBZBQWRGBF2KIrhUsD/QKeVOequhSWZI7qhlmGdxq 0/gs7hwJ259BdNaQa0XAh/n3EsOJ06lsBQEL97E5NT0zOzcfGlhcWl5pby6VrNJZjhWeSIT04jBohQaqy RIYiM1CCqWWI97pwO/fovGikRfUT/FloJrLbqCAzmpXV6PFNANB5mfFdtRD9IUdtrlSrAXDMcfh3AEFT aai/aqV4o6Cc8UauISrG2GQUqtHAwJLrEoRZnFFHgPrrHpUINC28qH6Qt/yykdv5sY9zT5Q/XnRQ7K2r 6K3eYgq/3rDcTdWP1nNzPqHrVyodOMUPOvv7qZ9CnxB234HWGQk+w7AG6Ei+vzGzDAyXVWijTe8UQp0J0 8QizyiPCeciyK35YQ35YoCtde+Lercajt74WOLw8qxyejHufYBttk2yxkh+yYnbMLVmWc9dkDe2RP3rP 36r1571+rE97oZp39Gu/jExwwrDA=</latexit>
κ
<latexit sha1_base64="tPKJ3M3cJU3wvonAejBzW9 t6I8g=">AAACJnicbZDLSgNBEEV7fBvfunQzGAQXIjMi6FJ04zKCiUImhJpORdt09wzdNWoY5h/c6hf4Ne5E3P kpdh6CSSxoONxbRVXfOJXCUhB8eVPTM7Nz8wuLpaXlldW19Y3Nmk0yw7HKE5mYmxgsSqGxSoIk3qQGQcUSr+POec+/fkBjRaKvqJtiQ8GtFm3BgZxU izqQptBcLwcHQb/8SQiHUGbDqjQ3vFLUSnimUBOXYG09DFJq5GBIcIlFKcospsA7cIt1hxoU2kbeP7fwd53S8t uJcU+T31f/TuSgrO2q2HUqoDs77vXE/Vj9Z9czap80cqHTjFDzwa52Jn1K/N73/ZYwyEl2HQA3wp3r8zswwMmFVIo0PvJEKdCtPEIs8ojwiXIsilFL iF9LFIVLLxzPahJqhweh48uj8unZMMcFts122B4L2TE7ZReswqqMs3v2zF7Yq/fmvXsf3uegdcobzmyxkfK+fw AzDKa5</latexit><latexit sha1_base64="tPKJ3M3cJU3wvonAejBzW9 t6I8g=">AAACJnicbZDLSgNBEEV7fBvfunQzGAQXIjMi6FJ04zKCiUImhJpORdt09wzdNWoY5h/c6hf4Ne5E3P kpdh6CSSxoONxbRVXfOJXCUhB8eVPTM7Nz8wuLpaXlldW19Y3Nmk0yw7HKE5mYmxgsSqGxSoIk3qQGQcUSr+POec+/fkBjRaKvqJtiQ8GtFm3BgZxU izqQptBcLwcHQb/8SQiHUGbDqjQ3vFLUSnimUBOXYG09DFJq5GBIcIlFKcospsA7cIt1hxoU2kbeP7fwd53S8t uJcU+T31f/TuSgrO2q2HUqoDs77vXE/Vj9Z9czap80cqHTjFDzwa52Jn1K/N73/ZYwyEl2HQA3wp3r8zswwMmFVIo0PvJEKdCtPEIs8ojwiXIsilFL iF9LFIVLLxzPahJqhweh48uj8unZMMcFts122B4L2TE7ZReswqqMs3v2zF7Yq/fmvXsf3uegdcobzmyxkfK+fw AzDKa5</latexit><latexit sha1_base64="tPKJ3M3cJU3wvonAejBzW9 t6I8g=">AAACJnicbZDLSgNBEEV7fBvfunQzGAQXIjMi6FJ04zKCiUImhJpORdt09wzdNWoY5h/c6hf4Ne5E3P kpdh6CSSxoONxbRVXfOJXCUhB8eVPTM7Nz8wuLpaXlldW19Y3Nmk0yw7HKE5mYmxgsSqGxSoIk3qQGQcUSr+POec+/fkBjRaKvqJtiQ8GtFm3BgZxU izqQptBcLwcHQb/8SQiHUGbDqjQ3vFLUSnimUBOXYG09DFJq5GBIcIlFKcospsA7cIt1hxoU2kbeP7fwd53S8t uJcU+T31f/TuSgrO2q2HUqoDs77vXE/Vj9Z9czap80cqHTjFDzwa52Jn1K/N73/ZYwyEl2HQA3wp3r8zswwMmFVIo0PvJEKdCtPEIs8ojwiXIsilFL iF9LFIVLLxzPahJqhweh48uj8unZMMcFts122B4L2TE7ZReswqqMs3v2zF7Yq/fmvXsf3uegdcobzmyxkfK+fw AzDKa5</latexit><latexit sha1_base64="tPKJ3M3cJU3wvonAejBzW9 t6I8g=">AAACJnicbZDLSgNBEEV7fBvfunQzGAQXIjMi6FJ04zKCiUImhJpORdt09wzdNWoY5h/c6hf4Ne5E3P kpdh6CSSxoONxbRVXfOJXCUhB8eVPTM7Nz8wuLpaXlldW19Y3Nmk0yw7HKE5mYmxgsSqGxSoIk3qQGQcUSr+PO ec+/fkBjRaKvqJtiQ8GtFm3BgZxUizqQptBcLwcHQb/8SQiHUGbDqjQ3vFLUSnimUBOXYG09DFJq5GBIcIlFKc ospsA7cIt1hxoU2kbeP7fwd53S8tuJcU+T31f/TuSgrO2q2HUqoDs77vXE/Vj9Z9czap80cqHTjFDzwa52Jn1K /N73/ZYwyEl2HQA3wp3r8zswwMmFVIo0PvJEKdCtPEIs8ojwiXIsilFLiF9LFIVLLxzPahJqhweh48uj8unZMMc Fts122B4L2TE7ZReswqqMs3v2zF7Yq/fmvXsf3uegdcobzmyxkfK+fwAzDKa5</latexit>
ψ←
<latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vA MEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhSdOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg 8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0Vmdai VKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+ sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4R FzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5 /F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vA MEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhSdOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg 8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0Vmdai VKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+ sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4R FzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5 /F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vA MEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhSdOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg 8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0Vmdai VKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+ sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4R FzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5 /F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vA MEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhSdOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg 8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRy m0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlLKBrQHLY eKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM 9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpE kYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit>
ψ←
<latexit sha1_base64="w bKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAF IUn9b/+tOrSTbAILqQkIuhSdOOyglWhKWUyvWmHzk+YubG WkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFx aXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2A s1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/ jyEM6iRmRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlL KBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNS op9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZS h66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5u D2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpEkYy8kSeyYv 36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit><latexit sha1_base64="w bKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAF IUn9b/+tOrSTbAILqQkIuhSdOOyglWhKWUyvWmHzk+YubG WkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFx aXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2A s1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/ jyEM6iRmRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlL KBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNS op9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZS h66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5u D2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpEkYy8kSeyYv 36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit><latexit sha1_base64="w bKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAF IUn9b/+tOrSTbAILqQkIuhSdOOyglWhKWUyvWmHzk+YubG WkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFx aXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2A s1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/ jyEM6iRmRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlL KBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNS op9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZS h66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5u D2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpEkYy8kSeyYv 36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit><latexit sha1_base64="w bKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAF IUn9b/+tOrSTbAILqQkIuhSdOOyglWhKWUyvWmHzk+YubG WkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFx aXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWq AyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0VmdaiVKLe9EA hKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChkglrbCoM U2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+sn2rin0 J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+ /kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV 3TwCKPII4RFzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7 MeV8ke2SeHJCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7Tk zXZ2yS95H5/F9asU</latexit>
(b) |∆|<latexit sha1_base64="tFXHG3uLbQfDTcOknv+d8oN9Fjw=">AAACKHicbZDLSgMxFIYzXmu9 tbp0M1gEFyIzIuiyqAuXFewFOqVk0tMaTDJDckYt03kJt/oEPo076dYnMb0ItvWHwMf/n0MOfxgLbtDzhs7S8srq2npuI7+5tb2zWyju1UyUaAZVFolIN0JqQHAFVeQooBFroDIUUA8fr0d5/Qm04ZG6x34MLUl7inc5o2itxiC4AYF00C6UvFNvLHcR/CmUyFSVdtHJ B52IJRIUMkGNafpejK2UauRMQJYPEgMxZY+0B02LikowrXR8cOYeWafjdiNtn0J37P7dSKk0pi9DOykpPpj5bGSehPK/uJlg97KVchUnCIpN/uomwsXIHRXgdrgGhqJvgTLN7bkue6CaMrQ15QMFzyySkqpOGgBkaYDwgilk2WzE+W/Es8y25893tQi1s1Pf8t15qXw1 7TFHDsghOSY+uSBlcksqpEoYEeSVvJF358P5dL6c4WR0yZnu7JMZOd8/9MKnog==</latexit><latexit sha1_base64="tFXHG3uLbQfDTcOknv+d8oN9Fjw=">AAACKHicbZDLSgMxFIYzXmu9 tbp0M1gEFyIzIuiyqAuXFewFOqVk0tMaTDJDckYt03kJt/oEPo076dYnMb0ItvWHwMf/n0MOfxgLbtDzhs7S8srq2npuI7+5tb2zWyju1UyUaAZVFolIN0JqQHAFVeQooBFroDIUUA8fr0d5/Qm04ZG6x34MLUl7inc5o2itxiC4AYF00C6UvFNvLHcR/CmUyFSVdtHJ B52IJRIUMkGNafpejK2UauRMQJYPEgMxZY+0B02LikowrXR8cOYeWafjdiNtn0J37P7dSKk0pi9DOykpPpj5bGSehPK/uJlg97KVchUnCIpN/uomwsXIHRXgdrgGhqJvgTLN7bkue6CaMrQ15QMFzyySkqpOGgBkaYDwgilk2WzE+W/Es8y25893tQi1s1Pf8t15qXw1 7TFHDsghOSY+uSBlcksqpEoYEeSVvJF358P5dL6c4WR0yZnu7JMZOd8/9MKnog==</latexit><latexit sha1_base64="tFXHG3uLbQfDTcOknv+d8oN9Fjw=">AAACKHicbZDLSgMxFIYzXmu9 tbp0M1gEFyIzIuiyqAuXFewFOqVk0tMaTDJDckYt03kJt/oEPo076dYnMb0ItvWHwMf/n0MOfxgLbtDzhs7S8srq2npuI7+5tb2zWyju1UyUaAZVFolIN0JqQHAFVeQooBFroDIUUA8fr0d5/Qm04ZG6x34MLUl7inc5o2itxiC4AYF00C6UvFNvLHcR/CmUyFSVdtHJ B52IJRIUMkGNafpejK2UauRMQJYPEgMxZY+0B02LikowrXR8cOYeWafjdiNtn0J37P7dSKk0pi9DOykpPpj5bGSehPK/uJlg97KVchUnCIpN/uomwsXIHRXgdrgGhqJvgTLN7bkue6CaMrQ15QMFzyySkqpOGgBkaYDwgilk2WzE+W/Es8y25893tQi1s1Pf8t15qXw1 7TFHDsghOSY+uSBlcksqpEoYEeSVvJF358P5dL6c4WR0yZnu7JMZOd8/9MKnog==</latexit><latexit sha1_base64="FxVb3QvuBwxWp58OzC+C5Fd/j/I=">AAACEnicbZDNSgMxFIUz/tax art2M1gEF1Jm3OhScOOygv2BTimZzJ02NMkMyR21DPMCbn0Cn8aduPVtTH8E23og8HFOwr05USa4Qd//dra2d3b39isH7mHVPTo+qVU7Js01gzZLRap7ETUguII2chTQyzRQGQnoRpO7Wd59Am14qh5xmsFA0pHiCWcUrdUa1hp+05/L24RgCQ2y1LDuuGGcslyCQiao Mf3Az3BQUI2cCSjdMDeQUTahI+hbVFSCGRTzPUvv3Dqxl6TaHoXe3P37oqDSmKmM7E1JcWzWs5l5Gcn/4n6Oyc2g4CrLERRbzEpy4WHqzf7txVwDQzG1QJnmdl2PjammDG07bqjgmaVSUhUXIUBZhAgvWEBZrkac/0a8LG15wXpVm9C5agaWH3xSIafkjFyQgFyTW3JP WqRNGInJK3lz3p0P53NR8pazbLtOVuR8/QAJEqGZ</latexit><latexit sha1_base64="P6U60VZvDaLC5Ax2ho1Y0l2VIBk=">AAACHXicbZDLSgMxFIbPeLdW bd26GRTBhciMG10KunBZwV6gU0omPa3BJDMkZ9QynZdwq0/g07gT38b0ItjqgcDH/yfk8MWpFJaC4MtbWl5ZXVvf2Cxtlbd3divVcsMmmeFY54lMTCtmFqXQWCdBElupQaZiic344WrcNx/RWJHoOxqm2FFsoEVfcEYuao2ia5TERt3KYXAaTMb/C+EMDmE2tW7VK0W9 hGcKNXHJrG2HQUqdnBkSXGJRijKLKeMPbIBth5optJ18snDhH7mk5/cT444mf5L+fpEzZe1Qxe6mYnRvF7txeBKr/+p2Rv2LTi50mhFqPv2rn0mfEn8swO8Jg5zk0AHjRrh1fX7PDOPkNJUijU88UYrpXh4hFnlE+Ew5FsV8JcRPJYrC2QsXXf2Fxtlp6Pg2gA3YhwM4 hhDO4RJuoAZ14CDhBV7hzXv3PrzPqeclbyZ8D+bG+/oGvmemDw==</latexit><latexit sha1_base64="P6U60VZvDaLC5Ax2ho1Y0l2VIBk=">AAACHXicbZDLSgMxFIbPeLdW bd26GRTBhciMG10KunBZwV6gU0omPa3BJDMkZ9QynZdwq0/g07gT38b0ItjqgcDH/yfk8MWpFJaC4MtbWl5ZXVvf2Cxtlbd3divVcsMmmeFY54lMTCtmFqXQWCdBElupQaZiic344WrcNx/RWJHoOxqm2FFsoEVfcEYuao2ia5TERt3KYXAaTMb/C+EMDmE2tW7VK0W9 hGcKNXHJrG2HQUqdnBkSXGJRijKLKeMPbIBth5optJ18snDhH7mk5/cT444mf5L+fpEzZe1Qxe6mYnRvF7txeBKr/+p2Rv2LTi50mhFqPv2rn0mfEn8swO8Jg5zk0AHjRrh1fX7PDOPkNJUijU88UYrpXh4hFnlE+Ew5FsV8JcRPJYrC2QsXXf2Fxtlp6Pg2gA3YhwM4 hhDO4RJuoAZ14CDhBV7hzXv3PrzPqeclbyZ8D+bG+/oGvmemDw==</latexit><latexit sha1_base64="1LS4mpLnpoeqmKfJOc/WWDBPfkw=">AAACKHicbZDLSgMxFIYzXmu9 tbp0M1gEFyIzbnRZ1IXLCvYCnVIy6WkbTDJDckYt03kJt/oEPo076dYnMb0ItvWHwMf/n0MOfxgLbtDzRs7K6tr6xmZuK7+9s7u3Xyge1EyUaAZVFolIN0JqQHAFVeQooBFroDIUUA8fb8Z5/Qm04ZF6wEEMLUl7inc5o2itxjC4BYF02C6UvHNvIncZ/BmUyEyVdtHJ B52IJRIUMkGNafpejK2UauRMQJYPEgMxZY+0B02LikowrXRycOaeWKfjdiNtn0J34v7dSKk0ZiBDOykp9s1iNjbPQvlf3Eywe9VKuYoTBMWmf3UT4WLkjgtwO1wDQzGwQJnm9lyX9ammDG1N+UDBM4ukpKqTBgBZGiC8YApZNh9x/hvxLLPt+YtdLUPt4ty3fO+Vytez HnPkiByTU+KTS1Imd6RCqoQRQV7JG3l3PpxP58sZTUdXnNnOIZmT8/0D84Knng==</latexit><latexit sha1_base64="tFXHG3uLbQfDTcOknv+d8oN9Fjw=">AAACKHicbZDLSgMxFIYzXmu9 tbp0M1gEFyIzIuiyqAuXFewFOqVk0tMaTDJDckYt03kJt/oEPo076dYnMb0ItvWHwMf/n0MOfxgLbtDzhs7S8srq2npuI7+5tb2zWyju1UyUaAZVFolIN0JqQHAFVeQooBFroDIUUA8fr0d5/Qm04ZG6x34MLUl7inc5o2itxiC4AYF00C6UvFNvLHcR/CmUyFSVdtHJ B52IJRIUMkGNafpejK2UauRMQJYPEgMxZY+0B02LikowrXR8cOYeWafjdiNtn0J37P7dSKk0pi9DOykpPpj5bGSehPK/uJlg97KVchUnCIpN/uomwsXIHRXgdrgGhqJvgTLN7bkue6CaMrQ15QMFzyySkqpOGgBkaYDwgilk2WzE+W/Es8y25893tQi1s1Pf8t15qXw1 7TFHDsghOSY+uSBlcksqpEoYEeSVvJF358P5dL6c4WR0yZnu7JMZOd8/9MKnog==</latexit><latexit sha1_base64="tFXHG3uLbQfDTcOknv+d8oN9Fjw=">AAACKHicbZDLSgMxFIYzXmu9 tbp0M1gEFyIzIuiyqAuXFewFOqVk0tMaTDJDckYt03kJt/oEPo076dYnMb0ItvWHwMf/n0MOfxgLbtDzhs7S8srq2npuI7+5tb2zWyju1UyUaAZVFolIN0JqQHAFVeQooBFroDIUUA8fr0d5/Qm04ZG6x34MLUl7inc5o2itxiC4AYF00C6UvFNvLHcR/CmUyFSVdtHJ B52IJRIUMkGNafpejK2UauRMQJYPEgMxZY+0B02LikowrXR8cOYeWafjdiNtn0J37P7dSKk0pi9DOykpPpj5bGSehPK/uJlg97KVchUnCIpN/uomwsXIHRXgdrgGhqJvgTLN7bkue6CaMrQ15QMFzyySkqpOGgBkaYDwgilk2WzE+W/Es8y25893tQi1s1Pf8t15qXw1 7TFHDsghOSY+uSBlcksqpEoYEeSVvJF358P5dL6c4WR0yZnu7JMZOd8/9MKnog==</latexit><latexit sha1_base64="tFXHG3uLbQfDTcOknv+d8oN9Fjw=">AAACKHicbZDLSgMxFIYzXmu9 tbp0M1gEFyIzIuiyqAuXFewFOqVk0tMaTDJDckYt03kJt/oEPo076dYnMb0ItvWHwMf/n0MOfxgLbtDzhs7S8srq2npuI7+5tb2zWyju1UyUaAZVFolIN0JqQHAFVeQooBFroDIUUA8fr0d5/Qm04ZG6x34MLUl7inc5o2itxiC4AYF00C6UvFNvLHcR/CmUyFSVdtHJ B52IJRIUMkGNafpejK2UauRMQJYPEgMxZY+0B02LikowrXR8cOYeWafjdiNtn0J37P7dSKk0pi9DOykpPpj5bGSehPK/uJlg97KVchUnCIpN/uomwsXIHRXgdrgGhqJvgTLN7bkue6CaMrQ15QMFzyySkqpOGgBkaYDwgilk2WzE+W/Es8y25893tQi1s1Pf8t15qXw1 7TFHDsghOSY+uSBlcksqpEoYEeSVvJF358P5dL6c4WR0yZnu7JMZOd8/9MKnog==</latexit><latexit sha1_base64="tFXHG3uLbQfDTcOknv+d8oN9Fjw=">AAACKHicbZDLSgMxFIYzXmu9 tbp0M1gEFyIzIuiyqAuXFewFOqVk0tMaTDJDckYt03kJt/oEPo076dYnMb0ItvWHwMf/n0MOfxgLbtDzhs7S8srq2npuI7+5tb2zWyju1UyUaAZVFolIN0JqQHAFVeQooBFroDIUUA8fr0d5/Qm04ZG6x34MLUl7inc5o2itxiC4AYF00C6UvFNvLHcR/CmUyFSVdtHJ B52IJRIUMkGNafpejK2UauRMQJYPEgMxZY+0B02LikowrXR8cOYeWafjdiNtn0J37P7dSKk0pi9DOykpPpj5bGSehPK/uJlg97KVchUnCIpN/uomwsXIHRXgdrgGhqJvgTLN7bkue6CaMrQ15QMFzyySkqpOGgBkaYDwgilk2WzE+W/Es8y25893tQi1s1Pf8t15qXw1 7TFHDsghOSY+uSBlcksqpEoYEeSVvJF358P5dL6c4WR0yZnu7JMZOd8/9MKnog==</latexit><latexit sha1_base64="tFXHG3uLbQfDTcOknv+d8oN9Fjw=">AAACKHicbZDLSgMxFIYzXmu9 tbp0M1gEFyIzIuiyqAuXFewFOqVk0tMaTDJDckYt03kJt/oEPo076dYnMb0ItvWHwMf/n0MOfxgLbtDzhs7S8srq2npuI7+5tb2zWyju1UyUaAZVFolIN0JqQHAFVeQooBFroDIUUA8fr0d5/Qm04ZG6x34MLUl7inc5o2itxiC4AYF00C6UvFNvLHcR/CmUyFSVdtHJ B52IJRIUMkGNafpejK2UauRMQJYPEgMxZY+0B02LikowrXR8cOYeWafjdiNtn0J37P7dSKk0pi9DOykpPpj5bGSehPK/uJlg97KVchUnCIpN/uomwsXIHRXgdrgGhqJvgTLN7bkue6CaMrQ15QMFzyySkqpOGgBkaYDwgilk2WzE+W/Es8y25893tQi1s1Pf8t15qXw1 7TFHDsghOSY+uSBlcksqpEoYEeSVvJF358P5dL6c4WR0yZnu7JMZOd8/9MKnog==</latexit><latexit sha1_base64="tFXHG3uLbQfDTcOknv+d8oN9Fjw=">AAACKHicbZDLSgMxFIYzXmu9 tbp0M1gEFyIzIuiyqAuXFewFOqVk0tMaTDJDckYt03kJt/oEPo076dYnMb0ItvWHwMf/n0MOfxgLbtDzhs7S8srq2npuI7+5tb2zWyju1UyUaAZVFolIN0JqQHAFVeQooBFroDIUUA8fr0d5/Qm04ZG 6x34MLUl7inc5o2itxiC4AYF00C6UvFNvLHcR/CmUyFSVdtHJB52IJRIUMkGNafpejK2UauRMQJYPEgMxZY+0B02LikowrXR8cOYeWafjdiNtn0J37P7dSKk0pi9DOykpPpj5bGSehPK/uJlg97KVc hUnCIpN/uomwsXIHRXgdrgGhqJvgTLN7bkue6CaMrQ15QMFzyySkqpOGgBkaYDwgilk2WzE+W/Es8y25893tQi1s1Pf8t15qXw17TFHDsghOSY+uSBlcksqpEoYEeSVvJF358P5dL6c4WR0yZnu7JMZ Od8/9MKnog==</latexit>
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ψ←
<latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhS dOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChk glrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeH JCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhS dOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChk glrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeH JCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhS dOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChk glrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeH JCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhS dOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iR mRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8 K1174t6t5uD2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit>ψ←
<latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhS dOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChk glrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeH JCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhS dOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChk glrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeH JCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhS dOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChk glrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeH JCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhS dOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iR mRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8 K1174t6t5uD2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit>
ψ→
<latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="FxVb3QvuBwxWp58OzC+C5Fd/j/I=">AAACEnicbZDNSgMxFIUz/taxart2M1gEF1Jm3OhS cOOygv2BTimZzJ02NMkMyR21DPMCbn0Cn8aduPVtTH8E23og8HFOwr05USa4Qd//dra2d3b39isH7mHVPTo+qVU7Js01gzZLRap7ETUguII2chTQyzRQGQnoRpO7Wd59Am14qh5xmsFA0pHiCWcUrdUa1hp+05/L24RgCQ2y1LDuuGGcslyCQiaoMf3Az3BQUI2cCSjd MDeQUTahI+hbVFSCGRTzPUvv3Dqxl6TaHoXe3P37oqDSmKmM7E1JcWzWs5l5Gcn/4n6Oyc2g4CrLERRbzEpy4WHqzf7txVwDQzG1QJnmdl2PjammDG07bqjgmaVSUhUXIUBZhAgvWEBZrkac/0a8LG15wXpVm9C5agaWH3xSIafkjFyQgFyTW3JPWqRNGInJK3lz3p0P 53NR8pazbLtOVuR8/QAJEqGZ</latexit><latexit sha1_base64="yk6SmnPI4vkLokWWi9Tg/4L5FcY=">AAACJ3icbZDLSgMxFIbPeK31Vt26GSyCC5EZN7oU 3LhUsLXQKSWTnrbBXIbkjFqGeRO3+gS+jO7EFzGtFbT1QODj/xNy+NJMCkdR9BYsLC4tr6xW1qrrG5tb27WdjaYzueXY4EYa20qZQyk0NkiQxFZmkalU4m16dzHub+/ROmH0DY0y7Cg20KIvOCMfdWu1JHOim1gxGBKz1jx0a/XoOJpMOA/xFOownavuTlBNeobnCjVx yZxrx1FGnYJZElxiWU1yhxnjd2yAbY+aKXSdYrJ6GR74pBf2jfVHUzhJf78omHJupFJ/UzEautluHB6l6r+6nVP/rFMIneWEmn//1c9lSCYcqwh7wiInOfLAuBV+3ZAPmWWcvLBqovGBG6WY7hUJYlkkhI9UYFn+rYT4qURZenvxrKt5aJ4cx56vI6jAHuzDIcRwCudw CVfQAA738ATP8BK8Bu/Bx7fnhWAqfBf+TPD5BVnWqfQ=</latexit><latexit sha1_base64="yk6SmnPI4vkLokWWi9Tg/4L5FcY=">AAACJ3icbZDLSgMxFIbPeK31Vt26GSyCC5EZN7oU 3LhUsLXQKSWTnrbBXIbkjFqGeRO3+gS+jO7EFzGtFbT1QODj/xNy+NJMCkdR9BYsLC4tr6xW1qrrG5tb27WdjaYzueXY4EYa20qZQyk0NkiQxFZmkalU4m16dzHub+/ROmH0DY0y7Cg20KIvOCMfdWu1JHOim1gxGBKz1jx0a/XoOJpMOA/xFOownavuTlBNeobnCjVx yZxrx1FGnYJZElxiWU1yhxnjd2yAbY+aKXSdYrJ6GR74pBf2jfVHUzhJf78omHJupFJ/UzEautluHB6l6r+6nVP/rFMIneWEmn//1c9lSCYcqwh7wiInOfLAuBV+3ZAPmWWcvLBqovGBG6WY7hUJYlkkhI9UYFn+rYT4qURZenvxrKt5aJ4cx56vI6jAHuzDIcRwCudw CVfQAA738ATP8BK8Bu/Bx7fnhWAqfBf+TPD5BVnWqfQ=</latexit><latexit sha1_base64="IiW8UQh+mF5hsu5deZkH34QhtKs=">AAACMnicbZDNSsNAFIUn9a/Wv6pLN8EiuJCSuNGl 6MZlBatCU8pketsOnZ8wc9NaQt7ErT6BL6M7cetDOK0R1Hpg4OOce5nLiRPBLQbBi1daWFxaXimvVtbWNza3qts7N1anhkGTaaHNXUwtCK6giRwF3CUGqIwF3MbDi2l+OwJjuVbXOEmgLWlf8R5nFJ3VqVajxPJOZHh/gNQYPe5Ua0E9mMmfh7CAGinU6Gx7lairWSpB IRPU2lYYJNjOqEHOBOSVKLWQUDakfWg5VFSCbWez03P/wDldv6eNewr9mftzI6PS2omM3aSkOLB/s6l5FMv/4laKvdN2xlWSIij29VcvFT5qf1qF3+UGGIqJA8oMd+f6bEANZegKq0QKxkxLSVU3iwDyLEK4xwzy/HfE+XfE89y1F/7tah5ujuuh46ugdnZe9Fgme2Sf HJKQnJAzckkapEkYGZEH8kievGfv1Xvz3r9GS16xs0t+yfv4BLhqq40=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziF Cpmq2i57xaijWSpBIRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/ E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit>
ψ→
<latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="FxVb3QvuBwxWp58OzC+C5Fd/j/I=">AAACEnicbZDNSgMxFIUz/taxart2M1gEF1Jm3OhS cOOygv2BTimZzJ02NMkMyR21DPMCbn0Cn8aduPVtTH8E23og8HFOwr05USa4Qd//dra2d3b39isH7mHVPTo+qVU7Js01gzZLRap7ETUguII2chTQyzRQGQnoRpO7Wd59Am14qh5xmsFA0pHiCWcUrdUa1hp+05/L24RgCQ2y1LDuuGGcslyCQiaoMf3Az3BQUI2cCSjd MDeQUTahI+hbVFSCGRTzPUvv3Dqxl6TaHoXe3P37oqDSmKmM7E1JcWzWs5l5Gcn/4n6Oyc2g4CrLERRbzEpy4WHqzf7txVwDQzG1QJnmdl2PjammDG07bqjgmaVSUhUXIUBZhAgvWEBZrkac/0a8LG15wXpVm9C5agaWH3xSIafkjFyQgFyTW3JPWqRNGInJK3lz3p0P 53NR8pazbLtOVuR8/QAJEqGZ</latexit><latexit sha1_base64="yk6SmnPI4vkLokWWi9Tg/4L5FcY=">AAACJ3icbZDLSgMxFIbPeK31Vt26GSyCC5EZN7oU 3LhUsLXQKSWTnrbBXIbkjFqGeRO3+gS+jO7EFzGtFbT1QODj/xNy+NJMCkdR9BYsLC4tr6xW1qrrG5tb27WdjaYzueXY4EYa20qZQyk0NkiQxFZmkalU4m16dzHub+/ROmH0DY0y7Cg20KIvOCMfdWu1JHOim1gxGBKz1jx0a/XoOJpMOA/xFOownavuTlBNeobnCjVx yZxrx1FGnYJZElxiWU1yhxnjd2yAbY+aKXSdYrJ6GR74pBf2jfVHUzhJf78omHJupFJ/UzEautluHB6l6r+6nVP/rFMIneWEmn//1c9lSCYcqwh7wiInOfLAuBV+3ZAPmWWcvLBqovGBG6WY7hUJYlkkhI9UYFn+rYT4qURZenvxrKt5aJ4cx56vI6jAHuzDIcRwCudw CVfQAA738ATP8BK8Bu/Bx7fnhWAqfBf+TPD5BVnWqfQ=</latexit><latexit sha1_base64="yk6SmnPI4vkLokWWi9Tg/4L5FcY=">AAACJ3icbZDLSgMxFIbPeK31Vt26GSyCC5EZN7oU 3LhUsLXQKSWTnrbBXIbkjFqGeRO3+gS+jO7EFzGtFbT1QODj/xNy+NJMCkdR9BYsLC4tr6xW1qrrG5tb27WdjaYzueXY4EYa20qZQyk0NkiQxFZmkalU4m16dzHub+/ROmH0DY0y7Cg20KIvOCMfdWu1JHOim1gxGBKz1jx0a/XoOJpMOA/xFOownavuTlBNeobnCjVx yZxrx1FGnYJZElxiWU1yhxnjd2yAbY+aKXSdYrJ6GR74pBf2jfVHUzhJf78omHJupFJ/UzEautluHB6l6r+6nVP/rFMIneWEmn//1c9lSCYcqwh7wiInOfLAuBV+3ZAPmWWcvLBqovGBG6WY7hUJYlkkhI9UYFn+rYT4qURZenvxrKt5aJ4cx56vI6jAHuzDIcRwCudw CVfQAA738ATP8BK8Bu/Bx7fnhWAqfBf+TPD5BVnWqfQ=</latexit><latexit sha1_base64="IiW8UQh+mF5hsu5deZkH34QhtKs=">AAACMnicbZDNSsNAFIUn9a/Wv6pLN8EiuJCSuNGl 6MZlBatCU8pketsOnZ8wc9NaQt7ErT6BL6M7cetDOK0R1Hpg4OOce5nLiRPBLQbBi1daWFxaXimvVtbWNza3qts7N1anhkGTaaHNXUwtCK6giRwF3CUGqIwF3MbDi2l+OwJjuVbXOEmgLWlf8R5nFJ3VqVajxPJOZHh/gNQYPe5Ua0E9mMmfh7CAGinU6Gx7lairWSpB IRPU2lYYJNjOqEHOBOSVKLWQUDakfWg5VFSCbWez03P/wDldv6eNewr9mftzI6PS2omM3aSkOLB/s6l5FMv/4laKvdN2xlWSIij29VcvFT5qf1qF3+UGGIqJA8oMd+f6bEANZegKq0QKxkxLSVU3iwDyLEK4xwzy/HfE+XfE89y1F/7tah5ujuuh46ugdnZe9Fgme2Sf HJKQnJAzckkapEkYGZEH8kievGfv1Xvz3r9GS16xs0t+yfv4BLhqq40=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziF Cpmq2i57xaijWSpBIRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/ E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit>
(d)|Γ|<latexit sha1_base64="weDhnQJGOPiRnViOKAlsTde/tIs=">AAACKHicbZDNSsNAFIUn9a/G v1aXboJFcCElEUGXRRe6VLBaaEqZTG/boTOTMHOjljQv4VafwKdxJ259Eqc1gn8HBj7OuZe5nCgR3KDvvzmlufmFxaXysruyura+UaluXps41QyaLBaxbkXUgOAKmshRQCvRQGUk4CYanU7zm1vQhsfqCscJdCQdKN7njKK1WpPwjEpJJ91Kza/7M3l/ISigRgpddKuO G/ZilkpQyAQ1ph34CXYyqpEzAbkbpgYSykZ0AG2LikownWx2cO7tWqfn9WNtn0Jv5n7fyKg0ZiwjOykpDs3vbGruR/K/uJ1i/7iTcZWkCIp9/tVPhYexNy3A63ENDMXYAmWa23M9NqSaMrQ1uaGCOxbbSlQvCwHyLES4xwzy/GfE+VfE89y2F/zu6i9cH9QDy5eHtcZJ 0WOZbJMdskcCckQa5JxckCZhRJAH8kienGfnxXl13j5HS06xs0V+yHn/AOiLp5s=</latexit><latexit sha1_base64="weDhnQJGOPiRnViOKAlsTde/tIs=">AAACKHicbZDNSsNAFIUn9a/G v1aXboJFcCElEUGXRRe6VLBaaEqZTG/boTOTMHOjljQv4VafwKdxJ259Eqc1gn8HBj7OuZe5nCgR3KDvvzmlufmFxaXysruyura+UaluXps41QyaLBaxbkXUgOAKmshRQCvRQGUk4CYanU7zm1vQhsfqCscJdCQdKN7njKK1WpPwjEpJJ91Kza/7M3l/ISigRgpddKuO G/ZilkpQyAQ1ph34CXYyqpEzAbkbpgYSykZ0AG2LikownWx2cO7tWqfn9WNtn0Jv5n7fyKg0ZiwjOykpDs3vbGruR/K/uJ1i/7iTcZWkCIp9/tVPhYexNy3A63ENDMXYAmWa23M9NqSaMrQ1uaGCOxbbSlQvCwHyLES4xwzy/GfE+VfE89y2F/zu6i9cH9QDy5eHtcZJ 0WOZbJMdskcCckQa5JxckCZhRJAH8kienGfnxXl13j5HS06xs0V+yHn/AOiLp5s=</latexit><latexit sha1_base64="weDhnQJGOPiRnViOKAlsTde/tIs=">AAACKHicbZDNSsNAFIUn9a/G v1aXboJFcCElEUGXRRe6VLBaaEqZTG/boTOTMHOjljQv4VafwKdxJ259Eqc1gn8HBj7OuZe5nCgR3KDvvzmlufmFxaXysruyura+UaluXps41QyaLBaxbkXUgOAKmshRQCvRQGUk4CYanU7zm1vQhsfqCscJdCQdKN7njKK1WpPwjEpJJ91Kza/7M3l/ISigRgpddKuO G/ZilkpQyAQ1ph34CXYyqpEzAbkbpgYSykZ0AG2LikownWx2cO7tWqfn9WNtn0Jv5n7fyKg0ZiwjOykpDs3vbGruR/K/uJ1i/7iTcZWkCIp9/tVPhYexNy3A63ENDMXYAmWa23M9NqSaMrQ1uaGCOxbbSlQvCwHyLES4xwzy/GfE+VfE89y2F/zu6i9cH9QDy5eHtcZJ 0WOZbJMdskcCckQa5JxckCZhRJAH8kienGfnxXl13j5HS06xs0V+yHn/AOiLp5s=</latexit><latexit sha1_base64="weDhnQJGOPiRnViOKAlsTde/tIs=">AAACKHicbZDNSsNAFIUn9a/G v1aXboJFcCElEUGXRRe6VLBaaEqZTG/boTOTMHOjljQv4VafwKdxJ259Eqc1gn8HBj7OuZe5nCgR3KDvvzmlufmFxaXysruyura+UaluXps41QyaLBaxbkXUgOAKmshRQCvRQGUk4CYanU7zm1vQhsf qCscJdCQdKN7njKK1WpPwjEpJJ91Kza/7M3l/ISigRgpddKuOG/ZilkpQyAQ1ph34CXYyqpEzAbkbpgYSykZ0AG2LikownWx2cO7tWqfn9WNtn0Jv5n7fyKg0ZiwjOykpDs3vbGruR/K/uJ1i/7iTc ZWkCIp9/tVPhYexNy3A63ENDMXYAmWa23M9NqSaMrQ1uaGCOxbbSlQvCwHyLES4xwzy/GfE+VfE89y2F/zu6i9cH9QDy5eHtcZJ0WOZbJMdskcCckQa5JxckCZhRJAH8kienGfnxXl13j5HS06xs0V+ yHn/AOiLp5s=</latexit>
√
G2 + Γ2
<latexit sha1_base64="f45SceWXCEn1sSYdek7BE3WwqV0=">AAACP3icbZBBaxNBFMdnU2tr tJrUowiLQRBawm4otMdgD/UYwaSFbBreTl6aITOz68xbNQx76qfptX4CP4afwJt49eZsGsE0Phj48/+/x3vzS3MpLEXR96C29WD74c7uo/rjJ3tPnzWa+wObFYZjn2cyMxcpWJRCY58ESbzIDYJKJZ6n89MqP/+ExopMf6BFjiMFV1pMBQfy1rjxMrEfDblEAc04SHdW XnYOkjNQCi475bjRitrRssJNEa9Ei62qN24G9WSS8UKhJi7B2mEc5TRyYEhwiWU9KSzmwOdwhUMvNSi0I7f8Rxm+9s4knGbGP03h0v13woGydqFS31nda+9nlXmYqv/Fw4KmJyMndF4Qan63a1rIkLKw4hJOhEFOcuEFcCP8uSGfgQFOnl490fiZZx6KnrgEsXQJ4Rdy WJbrkRB/I1FW9OL7rDbFoNOOvX5/1Oq+XXHcZS/YK/aGxeyYddk71mN9xtk1u2G37GvwLfgR/Ax+3bXWgtXMc7ZWwe8/yqSwhA==</latexit><latexit sha1_base64="f45SceWXCEn1sSYdek7BE3WwqV0=">AAACP3icbZBBaxNBFMdnU2tr tJrUowiLQRBawm4otMdgD/UYwaSFbBreTl6aITOz68xbNQx76qfptX4CP4afwJt49eZsGsE0Phj48/+/x3vzS3MpLEXR96C29WD74c7uo/rjJ3tPnzWa+wObFYZjn2cyMxcpWJRCY58ESbzIDYJKJZ6n89MqP/+ExopMf6BFjiMFV1pMBQfy1rjxMrEfDblEAc04SHdW XnYOkjNQCi475bjRitrRssJNEa9Ei62qN24G9WSS8UKhJi7B2mEc5TRyYEhwiWU9KSzmwOdwhUMvNSi0I7f8Rxm+9s4knGbGP03h0v13woGydqFS31nda+9nlXmYqv/Fw4KmJyMndF4Qan63a1rIkLKw4hJOhEFOcuEFcCP8uSGfgQFOnl490fiZZx6KnrgEsXQJ4Rdy WJbrkRB/I1FW9OL7rDbFoNOOvX5/1Oq+XXHcZS/YK/aGxeyYddk71mN9xtk1u2G37GvwLfgR/Ax+3bXWgtXMc7ZWwe8/yqSwhA==</latexit><latexit sha1_base64="f45SceWXCEn1sSYdek7BE3WwqV0=">AAACP3icbZBBaxNBFMdnU2tr tJrUowiLQRBawm4otMdgD/UYwaSFbBreTl6aITOz68xbNQx76qfptX4CP4afwJt49eZsGsE0Phj48/+/x3vzS3MpLEXR96C29WD74c7uo/rjJ3tPnzWa+wObFYZjn2cyMxcpWJRCY58ESbzIDYJKJZ6n89MqP/+ExopMf6BFjiMFV1pMBQfy1rjxMrEfDblEAc04SHdW XnYOkjNQCi475bjRitrRssJNEa9Ei62qN24G9WSS8UKhJi7B2mEc5TRyYEhwiWU9KSzmwOdwhUMvNSi0I7f8Rxm+9s4knGbGP03h0v13woGydqFS31nda+9nlXmYqv/Fw4KmJyMndF4Qan63a1rIkLKw4hJOhEFOcuEFcCP8uSGfgQFOnl490fiZZx6KnrgEsXQJ4Rdy WJbrkRB/I1FW9OL7rDbFoNOOvX5/1Oq+XXHcZS/YK/aGxeyYddk71mN9xtk1u2G37GvwLfgR/Ax+3bXWgtXMc7ZWwe8/yqSwhA==</latexit>
<latexit sha1_base64="f45SceWXCEn1sSYdek7BE3WwqV0=">AAACP3icbZBBaxNBFMdnU2tr tJrUowiLQRBawm4otMdgD/UYwaSFbBreTl6aITOz68xbNQx76qfptX4CP4afwJt49eZsGsE0Phj48/+/x3vzS3MpLEXR96C29WD74c7uo/rjJ3tPnzWa+wObFYZjn2cyMxcpWJRCY58ESbzIDYJKJZ6 n89MqP/+ExopMf6BFjiMFV1pMBQfy1rjxMrEfDblEAc04SHdWXnYOkjNQCi475bjRitrRssJNEa9Ei62qN24G9WSS8UKhJi7B2mEc5TRyYEhwiWU9KSzmwOdwhUMvNSi0I7f8Rxm+9s4knGbGP03h0 v13woGydqFS31nda+9nlXmYqv/Fw4KmJyMndF4Qan63a1rIkLKw4hJOhEFOcuEFcCP8uSGfgQFOnl490fiZZx6KnrgEsXQJ4RdyWJbrkRB/I1FW9OL7rDbFoNOOvX5/1Oq+XXHcZS/YK/aGxeyYddk7 1mN9xtk1u2G37GvwLfgR/Ax+3bXWgtXMc7ZWwe8/yqSwhA==</latexit>
E(κ)
<latexit sha1_base64="ulPvoM7f+7BgrPGt/a55krJEGFM=">AAACNXicbZDNSgMxFIUz/lv/qi7dD BZBQWRGBF2KIrhUsD/QKeVOequhSWZI7qhlmGdxq0/gs7hwJ259BdNaQa0XAh/n3EsOJ06lsBQEL97E5NT0zOzcfGlhcWl5pby6VrNJZjhWeSIT04jBohQaqyRIYiM1CCqWWI97pwO/fovGikRfUT/FloJrLbqCAzmpXV6PFNANB5mfFdtRD9IUdtrlSrAXDMcfh3AEF Taai/aqV4o6Cc8UauISrG2GQUqtHAwJLrEoRZnFFHgPrrHpUINC28qH6Qt/yykdv5sY9zT5Q/XnRQ7K2r6K3eYgq/3rDcTdWP1nNzPqHrVyodOMUPOvv7qZ9CnxB234HWGQk+w7AG6Ei+vzGzDAyXVWijTe8UQp0J08QizyiPCeciyK35YQ35YoCtde+Lercajt74WOL w8qxyejHufYBttk2yxkh+yYnbMLVmWc9dkDe2RP3rP36r1571+rE97oZp39Gu/jExwwrDA=</latexit><latexit sha1_base64="ulPvoM7f+7BgrPGt/a55krJEGFM=">AAACNXicbZDNSgMxFIUz/lv/qi7dD BZBQWRGBF2KIrhUsD/QKeVOequhSWZI7qhlmGdxq0/gs7hwJ259BdNaQa0XAh/n3EsOJ06lsBQEL97E5NT0zOzcfGlhcWl5pby6VrNJZjhWeSIT04jBohQaqyRIYiM1CCqWWI97pwO/fovGikRfUT/FloJrLbqCAzmpXV6PFNANB5mfFdtRD9IUdtrlSrAXDMcfh3AEF Taai/aqV4o6Cc8UauISrG2GQUqtHAwJLrEoRZnFFHgPrrHpUINC28qH6Qt/yykdv5sY9zT5Q/XnRQ7K2r6K3eYgq/3rDcTdWP1nNzPqHrVyodOMUPOvv7qZ9CnxB234HWGQk+w7AG6Ei+vzGzDAyXVWijTe8UQp0J08QizyiPCeciyK35YQ35YoCtde+Lercajt74WOL w8qxyejHufYBttk2yxkh+yYnbMLVmWc9dkDe2RP3rP36r1571+rE97oZp39Gu/jExwwrDA=</latexit><latexit sha1_base64="ulPvoM7f+7BgrPGt/a55krJEGFM=">AAACNXicbZDNSgMxFIUz/lv/qi7dD BZBQWRGBF2KIrhUsD/QKeVOequhSWZI7qhlmGdxq0/gs7hwJ259BdNaQa0XAh/n3EsOJ06lsBQEL97E5NT0zOzcfGlhcWl5pby6VrNJZjhWeSIT04jBohQaqyRIYiM1CCqWWI97pwO/fovGikRfUT/FloJrLbqCAzmpXV6PFNANB5mfFdtRD9IUdtrlSrAXDMcfh3AEF Taai/aqV4o6Cc8UauISrG2GQUqtHAwJLrEoRZnFFHgPrrHpUINC28qH6Qt/yykdv5sY9zT5Q/XnRQ7K2r6K3eYgq/3rDcTdWP1nNzPqHrVyodOMUPOvv7qZ9CnxB234HWGQk+w7AG6Ei+vzGzDAyXVWijTe8UQp0J08QizyiPCeciyK35YQ35YoCtde+Lercajt74WOL w8qxyejHufYBttk2yxkh+yYnbMLVmWc9dkDe2RP3rP36r1571+rE97oZp39Gu/jExwwrDA=</latexit>
<latexit sha1_base64="ulPvoM7f+7BgrPGt/a55krJEGFM=">AAACNXicbZDNSgMxFIUz/lv/qi7dD BZBQWRGBF2KIrhUsD/QKeVOequhSWZI7qhlmGdxq0/gs7hwJ259BdNaQa0XAh/n3EsOJ06lsBQEL97E5NT0zOzcfGlhcWl5pby6VrNJZjhWeSIT04jBohQaqyRIYiM1CCqWWI97pwO/fovGikRfUT/FloJrLbqCAz mpXV6PFNANB5mfFdtRD9IUdtrlSrAXDMcfh3AEFTaai/aqV4o6Cc8UauISrG2GQUqtHAwJLrEoRZnFFHgPrrHpUINC28qH6Qt/yykdv5sY9zT5Q/XnRQ7K2r6K3eYgq/3rDcTdWP1nNzPqHrVyodOMUPOvv7qZ9Cn xB234HWGQk+w7AG6Ei+vzGzDAyXVWijTe8UQp0J08QizyiPCeciyK35YQ35YoCtde+Lercajt74WOLw8qxyejHufYBttk2yxkh+yYnbMLVmWc9dkDe2RP3rP36r1571+rE97oZp39Gu/jExwwrDA=</latexit>
κ
<latexit sha1_base64="tPKJ3M3cJU3wvonAejBzW9t6I8g=">AAACJnicbZDLSgNBEEV7fBvfunQzGAQXIjM i6FJ04zKCiUImhJpORdt09wzdNWoY5h/c6hf4Ne5E3Pkpdh6CSSxoONxbRVXfOJXCUhB8eVPTM7Nz8wuLpaXlldW19Y3Nmk0yw7HKE5mYmxgsSqGxSoIk3qQGQcUSr+POec+/fkBjRaKvqJtiQ8GtFm3BgZxUizqQptBcLwcHQb/8SQiHUGbDqjQ3vFLUSnimUBOXYG0 9DFJq5GBIcIlFKcospsA7cIt1hxoU2kbeP7fwd53S8tuJcU+T31f/TuSgrO2q2HUqoDs77vXE/Vj9Z9czap80cqHTjFDzwa52Jn1K/N73/ZYwyEl2HQA3wp3r8zswwMmFVIo0PvJEKdCtPEIs8ojwiXIsilFLiF9LFIVLLxzPahJqhweh48uj8unZMMcFts122B4L2TE 7ZReswqqMs3v2zF7Yq/fmvXsf3uegdcobzmyxkfK+fwAzDKa5</latexit><latexit sha1_base64="tPKJ3M3cJU3wvonAejBzW9t6I8g=">AAACJnicbZDLSgNBEEV7fBvfunQzGAQXIjM i6FJ04zKCiUImhJpORdt09wzdNWoY5h/c6hf4Ne5E3Pkpdh6CSSxoONxbRVXfOJXCUhB8eVPTM7Nz8wuLpaXlldW19Y3Nmk0yw7HKE5mYmxgsSqGxSoIk3qQGQcUSr+POec+/fkBjRaKvqJtiQ8GtFm3BgZxUizqQptBcLwcHQb/8SQiHUGbDqjQ3vFLUSnimUBOXYG0 9DFJq5GBIcIlFKcospsA7cIt1hxoU2kbeP7fwd53S8tuJcU+T31f/TuSgrO2q2HUqoDs77vXE/Vj9Z9czap80cqHTjFDzwa52Jn1K/N73/ZYwyEl2HQA3wp3r8zswwMmFVIo0PvJEKdCtPEIs8ojwiXIsilFLiF9LFIVLLxzPahJqhweh48uj8unZMMcFts122B4L2TE 7ZReswqqMs3v2zF7Yq/fmvXsf3uegdcobzmyxkfK+fwAzDKa5</latexit><latexit sha1_base64="tPKJ3M3cJU3wvonAejBzW9t6I8g=">AAACJnicbZDLSgNBEEV7fBvfunQzGAQXIjM i6FJ04zKCiUImhJpORdt09wzdNWoY5h/c6hf4Ne5E3Pkpdh6CSSxoONxbRVXfOJXCUhB8eVPTM7Nz8wuLpaXlldW19Y3Nmk0yw7HKE5mYmxgsSqGxSoIk3qQGQcUSr+POec+/fkBjRaKvqJtiQ8GtFm3BgZxUizqQptBcLwcHQb/8SQiHUGbDqjQ3vFLUSnimUBOXYG0 9DFJq5GBIcIlFKcospsA7cIt1hxoU2kbeP7fwd53S8tuJcU+T31f/TuSgrO2q2HUqoDs77vXE/Vj9Z9czap80cqHTjFDzwa52Jn1K/N73/ZYwyEl2HQA3wp3r8zswwMmFVIo0PvJEKdCtPEIs8ojwiXIsilFLiF9LFIVLLxzPahJqhweh48uj8unZMMcFts122B4L2TE 7ZReswqqMs3v2zF7Yq/fmvXsf3uegdcobzmyxkfK+fwAzDKa5</latexit><latexit sha1_base64="tPKJ3M3cJU3wvonAejBzW9t6I8g=">AAACJnicbZDLSgNBEEV7fBvfunQzGAQXIjM i6FJ04zKCiUImhJpORdt09wzdNWoY5h/c6hf4Ne5E3Pkpdh6CSSxoONxbRVXfOJXCUhB8eVPTM7Nz8wuLpaXlldW19Y3Nmk0yw7HKE5mYmxgsSqGxSoIk3qQGQcUSr+POec+/fkBjRaKvqJtiQ8GtFm3BgZxUizqQptBcLwcHQb/ 8SQiHUGbDqjQ3vFLUSnimUBOXYG09DFJq5GBIcIlFKcospsA7cIt1hxoU2kbeP7fwd53S8tuJcU+T31f/TuSgrO2q2HUqoDs77vXE/Vj9Z9czap80cqHTjFDzwa52Jn1K/N73/ZYwyEl2HQA3wp3r8zswwMmFVIo0PvJEKdCtPEIs 8ojwiXIsilFLiF9LFIVLLxzPahJqhweh48uj8unZMMcFts122B4L2TE7ZReswqqMs3v2zF7Yq/fmvXsf3uegdcobzmyxkfK+fwAzDKa5</latexit>
ψ→
<latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="FxVb3QvuBwxWp58OzC+C5Fd/j/I=">AAACEnicbZDNSgMxFIUz/taxart2M1gEF1Jm3OhS cOOygv2BTimZzJ02NMkMyR21DPMCbn0Cn8aduPVtTH8E23og8HFOwr05USa4Qd//dra2d3b39isH7mHVPTo+qVU7Js01gzZLRap7ETUguII2chTQyzRQGQnoRpO7Wd59Am14qh5xmsFA0pHiCWcUrdUa1hp+05/L24RgCQ2y1LDuuGGcslyCQiaoMf3Az3BQUI2cCSjd MDeQUTahI+hbVFSCGRTzPUvv3Dqxl6TaHoXe3P37oqDSmKmM7E1JcWzWs5l5Gcn/4n6Oyc2g4CrLERRbzEpy4WHqzf7txVwDQzG1QJnmdl2PjammDG07bqjgmaVSUhUXIUBZhAgvWEBZrkac/0a8LG15wXpVm9C5agaWH3xSIafkjFyQgFyTW3JPWqRNGInJK3lz3p0P 53NR8pazbLtOVuR8/QAJEqGZ</latexit><latexit sha1_base64="yk6SmnPI4vkLokWWi9Tg/4L5FcY=">AAACJ3icbZDLSgMxFIbPeK31Vt26GSyCC5EZN7oU 3LhUsLXQKSWTnrbBXIbkjFqGeRO3+gS+jO7EFzGtFbT1QODj/xNy+NJMCkdR9BYsLC4tr6xW1qrrG5tb27WdjaYzueXY4EYa20qZQyk0NkiQxFZmkalU4m16dzHub+/ROmH0DY0y7Cg20KIvOCMfdWu1JHOim1gxGBKz1jx0a/XoOJpMOA/xFOownavuTlBNeobnCjVx yZxrx1FGnYJZElxiWU1yhxnjd2yAbY+aKXSdYrJ6GR74pBf2jfVHUzhJf78omHJupFJ/UzEautluHB6l6r+6nVP/rFMIneWEmn//1c9lSCYcqwh7wiInOfLAuBV+3ZAPmWWcvLBqovGBG6WY7hUJYlkkhI9UYFn+rYT4qURZenvxrKt5aJ4cx56vI6jAHuzDIcRwCudw CVfQAA738ATP8BK8Bu/Bx7fnhWAqfBf+TPD5BVnWqfQ=</latexit><latexit sha1_base64="yk6SmnPI4vkLokWWi9Tg/4L5FcY=">AAACJ3icbZDLSgMxFIbPeK31Vt26GSyCC5EZN7oU 3LhUsLXQKSWTnrbBXIbkjFqGeRO3+gS+jO7EFzGtFbT1QODj/xNy+NJMCkdR9BYsLC4tr6xW1qrrG5tb27WdjaYzueXY4EYa20qZQyk0NkiQxFZmkalU4m16dzHub+/ROmH0DY0y7Cg20KIvOCMfdWu1JHOim1gxGBKz1jx0a/XoOJpMOA/xFOownavuTlBNeobnCjVx yZxrx1FGnYJZElxiWU1yhxnjd2yAbY+aKXSdYrJ6GR74pBf2jfVHUzhJf78omHJupFJ/UzEautluHB6l6r+6nVP/rFMIneWEmn//1c9lSCYcqwh7wiInOfLAuBV+3ZAPmWWcvLBqovGBG6WY7hUJYlkkhI9UYFn+rYT4qURZenvxrKt5aJ4cx56vI6jAHuzDIcRwCudw CVfQAA738ATP8BK8Bu/Bx7fnhWAqfBf+TPD5BVnWqfQ=</latexit><latexit sha1_base64="IiW8UQh+mF5hsu5deZkH34QhtKs=">AAACMnicbZDNSsNAFIUn9a/Wv6pLN8EiuJCSuNGl 6MZlBatCU8pketsOnZ8wc9NaQt7ErT6BL6M7cetDOK0R1Hpg4OOce5nLiRPBLQbBi1daWFxaXimvVtbWNza3qts7N1anhkGTaaHNXUwtCK6giRwF3CUGqIwF3MbDi2l+OwJjuVbXOEmgLWlf8R5nFJ3VqVajxPJOZHh/gNQYPe5Ua0E9mMmfh7CAGinU6Gx7lairWSpB IRPU2lYYJNjOqEHOBOSVKLWQUDakfWg5VFSCbWez03P/wDldv6eNewr9mftzI6PS2omM3aSkOLB/s6l5FMv/4laKvdN2xlWSIij29VcvFT5qf1qF3+UGGIqJA8oMd+f6bEANZegKq0QKxkxLSVU3iwDyLEK4xwzy/HfE+XfE89y1F/7tah5ujuuh46ugdnZe9Fgme2Sf HJKQnJAzckkapEkYGZEH8kievGfv1Xvz3r9GS16xs0t+yfv4BLhqq40=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziF Cpmq2i57xaijWSpBIRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/ E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit>
ψ←
<latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vA MEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhSdOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg 8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0Vmdai VKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+ sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4R FzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5 /F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vA MEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhSdOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg 8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0Vmdai VKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+ sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4R FzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5 /F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vA MEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhSdOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg 8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0Vmdai VKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+ sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4R FzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5 /F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vA MEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhSdOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg 8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRy m0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlLKBrQHLY eKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM 9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpE kYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit> ψ←
<latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhS dOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChk glrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeH JCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhS dOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChk glrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeH JCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhS dOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iRmRqdba8cdTXLJChk glrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8K1174t6t5uD2uh46vT2rnF7MeV8ke2SeH JCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit><latexit sha1_base64="wbKvZ8qFoofc6RSwWyz1m3vAMEI=">AAACMXicbZDNSsNAFIUn9b/+tOrSTbAILqQkIuhS dOOyglWhKWUyvWmHzk+YubGWkCdxq0/g03Qnbn0Jp7WCWg8MfJxzL3M5cSq4xSAYe6WFxaXlldW18vrG5lalur1za3VmGDSZFtrcx9SC4AqayFHAfWqAyljAXTy4nOR3D2As1+oGRym0Je0pnnBG0VmdaiVKLe9EAhKkxuhhp1oL6sFU/jyEM6iR mRqdba8cdTXLJChkglrbCoMU2zk1yJmAohxlFlLKBrQHLYeKSrDtfHp54R84p+sn2rin0J+6PzdyKq0dydhNSop9+zebmEex/C9uZZictXOu0gxBsa+/kkz4qP1JE36XG2AoRg4oM9yd67M+NZSh66scKRgyLSVV3TwCKPII4RFzKIrfEeffES8 K1174t6t5uD2uh46vT2rnF7MeV8ke2SeHJCSn5JxckQZpEkYy8kSeyYv36o29N+/9a7TkzXZ2yS95H5/F9asU</latexit>
ψ→
<latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="FxVb3QvuBwxWp58OzC+C5Fd/j/I=">AAACEnicbZDNSgMxFIUz/taxart2M1gEF1Jm3OhS cOOygv2BTimZzJ02NMkMyR21DPMCbn0Cn8aduPVtTH8E23og8HFOwr05USa4Qd//dra2d3b39isH7mHVPTo+qVU7Js01gzZLRap7ETUguII2chTQyzRQGQnoRpO7Wd59Am14qh5xmsFA0pHiCWcUrdUa1hp+05/L24RgCQ2y1LDuuGGcslyCQiaoMf3Az3BQUI2cCSjd MDeQUTahI+hbVFSCGRTzPUvv3Dqxl6TaHoXe3P37oqDSmKmM7E1JcWzWs5l5Gcn/4n6Oyc2g4CrLERRbzEpy4WHqzf7txVwDQzG1QJnmdl2PjammDG07bqjgmaVSUhUXIUBZhAgvWEBZrkac/0a8LG15wXpVm9C5agaWH3xSIafkjFyQgFyTW3JPWqRNGInJK3lz3p0P 53NR8pazbLtOVuR8/QAJEqGZ</latexit><latexit sha1_base64="yk6SmnPI4vkLokWWi9Tg/4L5FcY=">AAACJ3icbZDLSgMxFIbPeK31Vt26GSyCC5EZN7oU 3LhUsLXQKSWTnrbBXIbkjFqGeRO3+gS+jO7EFzGtFbT1QODj/xNy+NJMCkdR9BYsLC4tr6xW1qrrG5tb27WdjaYzueXY4EYa20qZQyk0NkiQxFZmkalU4m16dzHub+/ROmH0DY0y7Cg20KIvOCMfdWu1JHOim1gxGBKz1jx0a/XoOJpMOA/xFOownavuTlBNeobnCjVx yZxrx1FGnYJZElxiWU1yhxnjd2yAbY+aKXSdYrJ6GR74pBf2jfVHUzhJf78omHJupFJ/UzEautluHB6l6r+6nVP/rFMIneWEmn//1c9lSCYcqwh7wiInOfLAuBV+3ZAPmWWcvLBqovGBG6WY7hUJYlkkhI9UYFn+rYT4qURZenvxrKt5aJ4cx56vI6jAHuzDIcRwCudw CVfQAA738ATP8BK8Bu/Bx7fnhWAqfBf+TPD5BVnWqfQ=</latexit><latexit sha1_base64="yk6SmnPI4vkLokWWi9Tg/4L5FcY=">AAACJ3icbZDLSgMxFIbPeK31Vt26GSyCC5EZN7oU 3LhUsLXQKSWTnrbBXIbkjFqGeRO3+gS+jO7EFzGtFbT1QODj/xNy+NJMCkdR9BYsLC4tr6xW1qrrG5tb27WdjaYzueXY4EYa20qZQyk0NkiQxFZmkalU4m16dzHub+/ROmH0DY0y7Cg20KIvOCMfdWu1JHOim1gxGBKz1jx0a/XoOJpMOA/xFOownavuTlBNeobnCjVx yZxrx1FGnYJZElxiWU1yhxnjd2yAbY+aKXSdYrJ6GR74pBf2jfVHUzhJf78omHJupFJ/UzEautluHB6l6r+6nVP/rFMIneWEmn//1c9lSCYcqwh7wiInOfLAuBV+3ZAPmWWcvLBqovGBG6WY7hUJYlkkhI9UYFn+rYT4qURZenvxrKt5aJ4cx56vI6jAHuzDIcRwCudw CVfQAA738ATP8BK8Bu/Bx7fnhWAqfBf+TPD5BVnWqfQ=</latexit><latexit sha1_base64="IiW8UQh+mF5hsu5deZkH34QhtKs=">AAACMnicbZDNSsNAFIUn9a/Wv6pLN8EiuJCSuNGl 6MZlBatCU8pketsOnZ8wc9NaQt7ErT6BL6M7cetDOK0R1Hpg4OOce5nLiRPBLQbBi1daWFxaXimvVtbWNza3qts7N1anhkGTaaHNXUwtCK6giRwF3CUGqIwF3MbDi2l+OwJjuVbXOEmgLWlf8R5nFJ3VqVajxPJOZHh/gNQYPe5Ua0E9mMmfh7CAGinU6Gx7lairWSpB IRPU2lYYJNjOqEHOBOSVKLWQUDakfWg5VFSCbWez03P/wDldv6eNewr9mftzI6PS2omM3aSkOLB/s6l5FMv/4laKvdN2xlWSIij29VcvFT5qf1qF3+UGGIqJA8oMd+f6bEANZegKq0QKxkxLSVU3iwDyLEK4xwzy/HfE+XfE89y1F/7tah5ujuuh46ugdnZe9Fgme2Sf HJKQnJAzckkapEkYGZEH8kievGfv1Xvz3r9GS16xs0t+yfv4BLhqq40=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziFCpmq2i57xaijWSpB IRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9 ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit><latexit sha1_base64="GlamLBq0pAIef0rCTvmhoReICGg=">AAACMnicbZDLSgNBEEV7fMb4SnTpZjAILkRmRNCl 6MZlBJMImRB6OpWksR9Dd000DPMnbvUL/BndiVs/ws5D0MQLDYd7q+jixongFoPgzVtYXFpeWS2sFdc3Nre2S+WdutWpYVBjWmhzF1MLgiuoIUcBd4kBKmMBjfj+apQ3BmAs1+oWhwm0JO0p3uWMorPapVKUWN6ODO/1kRqjH9qlSnAcjOXPQziF Cpmq2i57xaijWSpBIRPU2mYYJNjKqEHOBOTFKLWQUHZPe9B0qKgE28rGp+f+gXM6flcb9xT6Y/f3RkaltUMZu0lJsW9ns5F5FMv/4maK3fNWxlWSIig2+aubCh+1P6rC73ADDMXQAWWGu3N91qeGMnSFFSMFD0xLSVUniwDyLEJ4xAzy/G/E+U/ E89y1F852NQ/1k+PQ8c1p5eJy2mOB7JF9ckhCckYuyDWpkhphZECeyDN58V69d+/D+5yMLnjTnV3yR97XN7mqq5E=</latexit>
(c)
FIG. 1. (a) A sketch of the normal/excitonic insulator/superconducting hybrid junction with a normal (N) electrode, the
middle EI region of length L, and a superconductive electrode on the right (S). (b)-(d) Energy spectra for the three regions,
the semi metallic region [below the normal contact — Panel (b)], the excitonic insulator region [between the contacts — Panel
(c)] and the superconducting one [below the superconducting contact — Panel (d)]. In panel (b) we have: the band for an
electrons in conduction band (solid red line), the band for a holes in the conduction band (dashed red line), the band for an
electrons in the valence band (solid black line) and the band for a holes in the valence band (dashed black line). The same
identification is used in panel (c) and (d), referring to the quasi-electron and quasi-hole in the conduction and valence bands.
(rA−CB and r′A−CB) or of the VB (rA−VB and r
′
A−VB).
In the two scattering states (4), kSM± is the longitudinal
component of the momentum.
The two Andreev reflections are qualitatively differ-
ent: whereas the Andreev reflection within the same
band is a retro-reflection process, the inter-band An-
dreev process is a specular reflection, similarly to the
one predicted in single- and bi-layer graphene [39, 46, 47],
Weyl SM [48] and three-dimensional topological insula-
tors [49, 50]. The main difference is that in our hybrid
junction, the two Andreev processes take place at the
same energy, whereas in chiral SMs either it is either
a retro- or a specular-reflection process. Also, the two
types of normal reflection have different propagation di-
rection: normal reflection within the same band is specu-
lar whereas it is retro-reflective when the band is changed
(see Fig. 2 for more details).
The scattering dynamics can be understood consider-
ing the conservation of the energy E , and of the transver-
sal momentum qy. We can express the longitudinal com-
ponent of the momentum kSM± in terms of these two con-
served quantities:
kSM± =
√
2m
~2
(G ± E)− q2y . (5)
The injection of carriers from the VB (4b) is allowed only
for energies smaller than the band overlap G, than the VB
closes and we are left with a single band system.
Using the same conservation considerations, we can
obtain the various reflection angles (see Fig. 2):
kSM,βx = κβ cosαin , (6a)
qSM,βy = κβ sinαin , (6b)
with β ∈ {CB,VB}. The moduli are expressed in terms
of
κCB/VB =
1
~
√
2m(G ± E). (6c)
The intra-band normal reflection band has a propagation
direction opposite to the incoming one; the same is true
for inter-band Andreev reflection electrons that are con-
verted into holes of the opposite band: α1 = pi − αin.
For electrons injected from one band and converted into
a hole of the same band (intra-band Andreev reflection),
or into an electron of the other band (inter-band normal
reflection), the reflection angle is:
α2 = arcsin
[
~qy√
2m(G − E)
]
. (7)
When the injection energy E exceeds the band overlap
G, the angle α2 becomes complex and the corresponding
mode is evanescent. By imposing 2m/~2(G −E)− q2y ≤ 0
we can determine the critical injection angle αc:
αc = arcsin
[√
|G − E|
G + E
]
. (8)
The intra-band Andreev reflection and the inter-band
normal reflection are exactly retro-reflective only in the
4(a)
(b)
αin
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FIG. 2. Panel (a): The two circles correspond to the Fermi surface for the CB (in red) and the VB (in blue), respectively.
The momentum along the y-axes qy is conserved in the scattering process. This produces reflection angles for normal reflection
in the CB and for hole reflection in the VB α1 = pi − αin. For the case of normal reflection in the VB and hole reflection in
the CB, the reflection angle is α2. Importantly, the directions of α1 and α2 are opposite. Panel (b): a sketch of the reflection
angles with respect to the incoming one αin.
Andreev-limit of G  Max[∆,Γ, E ], whereas by con-
struction, the inter-band Andreev specular-reflection and
the intra-band normal reflection are always opposite to
the injection angle (a sketch of the various angles is in
Fig. 2). Furthermore, the inter-band Andreev reflection
is a second-order process — it requires scattering at both
interfaces and a finite transmission through the EI region.
B. The semi-metal superconducting contact
In the SSM region, the superconducting pairing cou-
ples electrons and holes of the same band, but we assume
no inter-band coupling. An incoming particle from the
SM region can be transmitted as quasi-electron or quasi-
hole either in the CB (tqe−CB and tqh−CB) or in the VB
(tqe−VB and tqh−VB). The transmitted wave function
reads:
ψSSM =e
iqyy
[
tqe−CBe
ikSSM+ x
( uCB
0
vCBe
iφ
0
)
+ tqh−CBe
−ikSSM− x
( vCB
0
uCBe
iφ
0
)
+ tqh−VBe
ikSSM+ x
(
0
uVB
0
vVBe
iφ
)
+ tqe−VBe
−ikSSM− x
(
0
vVB
0
uVBe
iφ
)]
.
(9)
The longitudinal component of the momenta in the SSM region [c.f. Fig. 1(d)] are
kSSM± =
√
2m
~2
(G ±
√
E2 −∆2)− q2y . (10)
The coherence factors, uCB/VB and vCB/VB, are the ones
of a s-wave superconductor. Note that coherent factors
have opposite signs for the CB and VB, this is due to the
different curvature of these two bands:
uCB/VB =
√√√√1
2
±
√
1−
(
∆
E
)
, (11a)
vCB/VB =
√√√√1
2
∓
√
1−
(
∆
E
)
. (11b)
5Importantly, we are assuming that the superconducting
pairing is not pairing the CB and the VB; thus we are
dealing with a two-band superconductor [51].
C. The excitonic insulator
In the middle region, there is a finite Coulomb pairing
between electrons in the CB and the VB that leads to the
excitonic insulator. Here, we can express the wave func-
tion as counter-propagating states for the four possible
states:
ψEI(x) = e
iqyy
[(
a1e
ikEI+ x + b1e
−ikEI+ x
)( ue
ve
0
0
)
+
(
c1e
−ikEI− x + d1eik
EI
− x
)( ve
ue
0
0
)
+
(
a2e
ikEI+ x + b2e
−ikEI+ x
)( 0
0
vh
uh
)
+
(
c2e
−ikEI− x + d2eik
EI
− x
)( 0
0
uh
vh
)]
. (12)
The longitudinal component of the momenta in the EI
region [c.f. Fig. 1(c)] is defined as:
kEI± =
√
2m
~2
(G ±
√
E2 − Γ2)− q2y , (13)
and the coherence functions are very similar to the su-
perconducting one — they read [6, 40, 52]:
ue/h =
√√√√1
2
+
√
1−
(
Γ
E
)
, (14a)
ve/h =
√√√√1
2
−
√
1−
(
Γ
E
)
. (14b)
II. TRANSPORT PROPERTIES OF THE
HYBRID JUNCTION
We evaluate the amplitudes of the various scattering
processes by imposing the continuity of the wave func-
tions at the two interfaces, x = {0, L}:
ψSM(0
−) = ψEI(0+) , (15a)
ψEI(L
−) = ψSM(L+) . (15b)
Because of the delta-function potential (3) at the inter-
faces, the first derivative may exhibit a jump with a dif-
ferent sign for the CB and VB electrons [40, 52]. Specif-
ically,
ψ′EI(0
+)− ψ′SM(0−) =
2mHSM/EI
~2
(τ0 ⊗ σz)ψSM(0)
(16a)
ψ′SSM(L
+)− ψ′EI(L−) =
2mHEI/SM
~2
(τ0 ⊗ σz)ψEI(L) .
(16b)
In order to simplify the discussion on the various scat-
tering mechanisms, we consider the case of the injec-
tion of an electron from the CB, Eq. (4a). For energies
smaller than Γ and ∆, at the first interface between the
SM and the EI, the incoming electron can be normal re-
flected in the same band rN−CB or normal reflected in
the valence band rN−VB. The latter process is equiva-
lent to the Andreev reflection at a normal metal-S in-
terface [40, 44, 52, 53] and leads to the formation of an
exciton pair.
At the interface with the superconductor, a quasi-
particle state of the EI condensate [a linear combination
of CB and VB Eq. (12)] can be Andreev-reflected into a
hole either in the same band — rA−CB, or into the other
band — rA−VB.
For energies higher than the EI gap, E > |Γ|, the
quasi-particles travel through the EI region as propagat-
ing waves. On the contrary, for energy below the exci-
tonic gap, the quasi-bound states are characterised by
a complex momenta describing evanescent modes. The
characteristic decay length of these modes ξΓ is energy
dependent and is given by:
ξ−1Γ =
√√√√1
2
(
χy +
√
χ2y +
4m2
~4
(Γ2 − E2)
)
, (17)
where χy = q
2
y− 2mG~2 ; here qy is the momentum parallel to
the interfaces that is conserved in the scattering process.
When the band overlap G is the dominant energy scale,
i.e., G  max[Γ,∆, E ] — the Andreev limit [54, 55] —
and therefore
ξΓ =
4~
√
mG3
Γ(4mG + ~2q2y)
. (18)
In the following we focus on the sub-gap transport,
i.e. we consider the injection of electrons from the SM
6α
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α
<latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuw th0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZY yPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuw th0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZY yPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuw th0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZY yPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKz Vg0Ywhv+XhCWpsxInlyteNeomPFOoiUuwth0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRh pveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZYyPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit>
α
<latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuw th0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZY yPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuw th0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZY yPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuw th0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZY yPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKz Vg0Ywhv+XhCWpsxInlyteNeomPFOoiUuwth0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRh pveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZYyPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit>
E[
Γ
]
<latexit sha1_base64="279q6c37BK5sZsj41t2xthFdPMM="></latexit><latexit sha1_base64="279q6c37BK5sZsj41t2xthFdPMM="></latexit><latexit sha1_base64="279q6c37BK5sZsj41t2xthFdPMM="></latexit>
<latexit sha1_base64="279q6c37BK5sZsj41t2xthFdPMM="></latexit>
E[
Γ
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<latexit sha1_base64="279q6c37BK5sZsj41t2xthFdPMM="></latexit><latexit sha1_base64="279q6c37BK5sZsj41t2xthFdPMM="></latexit><latexit sha1_base64="279q6c37BK5sZsj41t2xthFdPMM="></latexit>
<latexit sha1_base64="279q6c37BK5sZsj41t2xthFdPMM="></latexit>
α
<latexit sha1_base64="I94aO7SaDATqgUcog1v5 X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQPEnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd 5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnN SKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuwth0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3nd L1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0 uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZYyPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/Y D3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5 X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQPEnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd 5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnN SKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuwth0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3nd L1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0 uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZYyPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/Y D3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5 X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQPEnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd 5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnN SKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuwth0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3nd L1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0 uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZYyPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/Y D3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5 X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQPEnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd 5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBx RLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuwth0GKXVyM CS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlG qPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9La aYRBIzzdrR8cljnOsnW2wbZYyPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexi t>
α
<latexit sha1_base64="I94aO7SaDATqgUcog1v5 X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQPEnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd 5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnN SKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuwth0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3nd L1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0 uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZYyPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/Y D3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5 X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQPEnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd 5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnN SKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuwth0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3nd L1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0 uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZYyPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/Y D3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5 X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQPEnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd 5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnN SKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuwth0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3nd L1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0 uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZYyPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/Y D3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5 X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQPEnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd 5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBx RLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuwth0GKXVyM CS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlG qPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9La aYRBIzzdrR8cljnOsnW2wbZYyPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexi t>
α
<latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuw th0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZY yPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuw th0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZY yPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuw th0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZY yPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKz Vg0Ywhv+XhCWpsxInlyteNeomPFOoiUuwth0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRh pveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZYyPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit>
α
<latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuw th0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZY yPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuw th0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZY yPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKzVg0Ywhv+XhCWpsxInlyteNeomPFOoiUuw th0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRhpveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZY yPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit><latexit sha1_base64="I94aO7SaDATqgUcog1v5X4cLrbA=">AAACJnicbVDLSgNBEJyN7/iKevSyGAQP EnZF0KPoxaOCiUI2SO+kY8bMzC4zvWpY9h+86hf4Nd5EvPkpTuIKvgoaiqpuurviVApLQfDmVSYmp6ZnZueq8wuLS8u1ldWWTTLDsckTmZiLGCxKobFJgiRepAZBxRLP48HRyD+/QWNFos9omGJHwZUWPcGBnNSKQKZ9uKz Vg0Ywhv+XhCWpsxInlyteNeomPFOoiUuwth0GKXVyMCS4xKIaZRZT4AO4wrajGhTaTj4+t/A3ndL1e4lxpckfq98nclDWDlXsOhVQ3/72RuJ2rP6z2xn19ju50GlGqPnnrl4mfUr80ft+VxjkJIeOADfCnevzPhjg5EKqRh pveaIU6G4eIRZ5RHhHORbFT0uIL0sUhUsv/J3VX9LaaYRBIzzdrR8cljnOsnW2wbZYyPbYATtmJ6zJOLtm9+yBPXpP3rP34r1+tla8cmaN/YD3/gEm0Kay</latexit>
RN–CB
<latexit sha1_base64="uKz9sUraQzfIW+7Z Iu3JOLsmFeU=">AAACLnicbZDNSsNAFIUn9a/Wv6pLN8EiuLAlEUGXxW5ciYq1haaWyfS2HTozCT M3agl5D7f6BD6N4ELc+himP4JtPTBwOOde5vL5oeAGHefDyiwsLi2vZFdza+sbm1v57Z07E0SaQZ UFItB1nxoQXEEVOQqohxqo9AXU/H5l2NceQBseqFschNCUtK t4hzOKaXR/0/IQnjC+LBYr50krX3BKzkj2vHEnpkAmumptWzmvHbBIgkImqDEN1wmxGVONnAlIcl 5kIKSsT7vQSK2iEkwzHp2d2Adp0rY7gU6fQnuU/t2IqTRmIP10UlLsmdluGB758r+6EWHnrBlzFU YIio3/6kTCxsAeYrDbXANDMUgNZZqn59qsRzVlmMLKeQoeWS AlVe3YA0jiMSVIkumK89+KJ0N67iyreXN3XHKdknt9UiifTzhmyR7ZJ4fEJaekTC7IFakSRjR5Ji /k1Xqz3q1P62s8mrEmO7tkStb3D+muqZc=</latexit><latexit sha1_base64="uKz9sUraQzfIW+7Z Iu3JOLsmFeU=">AAACLnicbZDNSsNAFIUn9a/Wv6pLN8EiuLAlEUGXxW5ciYq1haaWyfS2HTozCT M3agl5D7f6BD6N4ELc+himP4JtPTBwOOde5vL5oeAGHefDyiwsLi2vZFdza+sbm1v57Z07E0SaQZ UFItB1nxoQXEEVOQqohxqo9AXU/H5l2NceQBseqFschNCUtK t4hzOKaXR/0/IQnjC+LBYr50krX3BKzkj2vHEnpkAmumptWzmvHbBIgkImqDEN1wmxGVONnAlIcl 5kIKSsT7vQSK2iEkwzHp2d2Adp0rY7gU6fQnuU/t2IqTRmIP10UlLsmdluGB758r+6EWHnrBlzFU YIio3/6kTCxsAeYrDbXANDMUgNZZqn59qsRzVlmMLKeQoeWS AlVe3YA0jiMSVIkumK89+KJ0N67iyreXN3XHKdknt9UiifTzhmyR7ZJ4fEJaekTC7IFakSRjR5Ji /k1Xqz3q1P62s8mrEmO7tkStb3D+muqZc=</latexit><latexit sha1_base64="uKz9sUraQzfIW+7Z Iu3JOLsmFeU=">AAACLnicbZDNSsNAFIUn9a/Wv6pLN8EiuLAlEUGXxW5ciYq1haaWyfS2HTozCT M3agl5D7f6BD6N4ELc+himP4JtPTBwOOde5vL5oeAGHefDyiwsLi2vZFdza+sbm1v57Z07E0SaQZ UFItB1nxoQXEEVOQqohxqo9AXU/H5l2NceQBseqFschNCUtK t4hzOKaXR/0/IQnjC+LBYr50krX3BKzkj2vHEnpkAmumptWzmvHbBIgkImqDEN1wmxGVONnAlIcl 5kIKSsT7vQSK2iEkwzHp2d2Adp0rY7gU6fQnuU/t2IqTRmIP10UlLsmdluGB758r+6EWHnrBlzFU YIio3/6kTCxsAeYrDbXANDMUgNZZqn59qsRzVlmMLKeQoeWS AlVe3YA0jiMSVIkumK89+KJ0N67iyreXN3XHKdknt9UiifTzhmyR7ZJ4fEJaekTC7IFakSRjR5Ji /k1Xqz3q1P62s8mrEmO7tkStb3D+muqZc=</latexit>
<latexit sha1_base64="uKz9sUraQzfIW+7Z Iu3JOLsmFeU=">AAACLnicbZDNSsNAFIUn9a/Wv6pLN8EiuLAlEUGXxW5ciYq1haaWyfS2HTozCT M3agl5D7f6BD6N4ELc+himP4JtPTBwOOde5vL5oeAGHefDyiwsLi2vZFdza+sbm1v57Z07E0SaQZ UFItB1nxoQXEEVOQqohxqo9AXU/H5l2NceQBseqFschNCUtKt4hzOKaXR/0/IQnjC+LBYr50krX3 BKzkj2vHEnpkAmumptWzmvHbBIgkImqDEN1wmxGVONnAlIcl5kIKSsT7vQSK2iEkwzHp2d2Adp0r Y7gU6fQnuU/t2IqTRmIP10UlLsmdluGB758r+6EWHnrBlzFUYIio3/6kTCxsAeYrDbXANDMUgNZZ qn59qsRzVlmMLKeQoeWSAlVe3YA0jiMSVIkumK89+KJ0N67iyreXN3XHKdknt9UiifTzhmyR7ZJ4 fEJaekTC7IFakSRjR5Ji/k1Xqz3q1P62s8mrEmO7tkStb3D+muqZc=</latexit>
RN–VB
<latexit sha1_base64="zzM48fc9MYyeU1+h RjWyOrzQU0Q=">AAACLnicbZDLSsNAFIYnXmu9tbp0EyyCC1sSEXRZ6saVVLEXaGqZTE/r4MwkzJ yoJeQ93OoT+DSCC3HrY5heBNv6w8DP/5/DHD4/FNyg43xYC4tLyyurmbXs+sbm1nYuv1M3QaQZ1F ggAt30qQHBFdSQo4BmqIFKX0DDvz8f9o0H0IYH6gYHIbQl7S ve44xiGt1edzyEJ4wvi8V6JenkCk7JGcmeN+7EFMhE1U7eynrdgEUSFDJBjWm5TojtmGrkTECS9S IDIWX3tA+t1CoqwbTj0dmJfZAmXbsX6PQptEfp342YSmMG0k8nJcU7M9sNwyNf/le3IuydtWOuwg hBsfFfvUjYGNhDDHaXa2AoBqmhTPP0XJvdUU0ZprCynoJHFk hJVTf2AJJ4TAmSZLri/LfiyZCeO8tq3tSPS65Tcq9OCuXKhGOG7JF9ckhcckrK5IJUSY0woskzeS Gv1pv1bn1aX+PRBWuys0umZH3/AArqqao=</latexit><latexit sha1_base64="zzM48fc9MYyeU1+h RjWyOrzQU0Q=">AAACLnicbZDLSsNAFIYnXmu9tbp0EyyCC1sSEXRZ6saVVLEXaGqZTE/r4MwkzJ yoJeQ93OoT+DSCC3HrY5heBNv6w8DP/5/DHD4/FNyg43xYC4tLyyurmbXs+sbm1nYuv1M3QaQZ1F ggAt30qQHBFdSQo4BmqIFKX0DDvz8f9o0H0IYH6gYHIbQl7S ve44xiGt1edzyEJ4wvi8V6JenkCk7JGcmeN+7EFMhE1U7eynrdgEUSFDJBjWm5TojtmGrkTECS9S IDIWX3tA+t1CoqwbTj0dmJfZAmXbsX6PQptEfp342YSmMG0k8nJcU7M9sNwyNf/le3IuydtWOuwg hBsfFfvUjYGNhDDHaXa2AoBqmhTPP0XJvdUU0ZprCynoJHFk hJVTf2AJJ4TAmSZLri/LfiyZCeO8tq3tSPS65Tcq9OCuXKhGOG7JF9ckhcckrK5IJUSY0woskzeS Gv1pv1bn1aX+PRBWuys0umZH3/AArqqao=</latexit><latexit sha1_base64="zzM48fc9MYyeU1+h RjWyOrzQU0Q=">AAACLnicbZDLSsNAFIYnXmu9tbp0EyyCC1sSEXRZ6saVVLEXaGqZTE/r4MwkzJ yoJeQ93OoT+DSCC3HrY5heBNv6w8DP/5/DHD4/FNyg43xYC4tLyyurmbXs+sbm1nYuv1M3QaQZ1F ggAt30qQHBFdSQo4BmqIFKX0DDvz8f9o0H0IYH6gYHIbQl7S ve44xiGt1edzyEJ4wvi8V6JenkCk7JGcmeN+7EFMhE1U7eynrdgEUSFDJBjWm5TojtmGrkTECS9S IDIWX3tA+t1CoqwbTj0dmJfZAmXbsX6PQptEfp342YSmMG0k8nJcU7M9sNwyNf/le3IuydtWOuwg hBsfFfvUjYGNhDDHaXa2AoBqmhTPP0XJvdUU0ZprCynoJHFk hJVTf2AJJ4TAmSZLri/LfiyZCeO8tq3tSPS65Tcq9OCuXKhGOG7JF9ckhcckrK5IJUSY0woskzeS Gv1pv1bn1aX+PRBWuys0umZH3/AArqqao=</latexit>
<latexit sha1_base64="zzM48fc9MYyeU1+h RjWyOrzQU0Q=">AAACLnicbZDLSsNAFIYnXmu9tbp0EyyCC1sSEXRZ6saVVLEXaGqZTE/r4MwkzJ yoJeQ93OoT+DSCC3HrY5heBNv6w8DP/5/DHD4/FNyg43xYC4tLyyurmbXs+sbm1nYuv1M3QaQZ1F ggAt30qQHBFdSQo4BmqIFKX0DDvz8f9o0H0IYH6gYHIbQl7Sve44xiGt1edzyEJ4wvi8V6JenkCk 7JGcmeN+7EFMhE1U7eynrdgEUSFDJBjWm5TojtmGrkTECS9SIDIWX3tA+t1CoqwbTj0dmJfZAmXb sX6PQptEfp342YSmMG0k8nJcU7M9sNwyNf/le3IuydtWOuwghBsfFfvUjYGNhDDHaXa2AoBqmhTP P0XJvdUU0ZprCynoJHFkhJVTf2AJJ4TAmSZLri/LfiyZCeO8tq3tSPS65Tcq9OCuXKhGOG7JF9ck hcckrK5IJUSY0woskzeSGv1pv1bn1aX+PRBWuys0umZH3/AArqqao=</latexit>
RA–CB
<latexit sha1_base64="1bHYBpKAKMT7eLfzSkcteI46ZG0=">AAACLnicbZDLSsNAFIYn9Vbr tbp0EyyCCy2JCLrUduOyir1AE8tkeqpDZyZh5kQtIe/hVp/ApxFciFsfw6St4O2HgZ//P4c5fEEkuEHHebUKM7Nz8wvFxdLS8srq2np5o2XCWDNoslCEuhNQA4IraCJHAZ1IA5WBgHYwrOd9+xa04aG6xFEEvqTXig84o5hFVxc9D+Eek9P9/Xot7a1XnKozlv3XuFNT IVM1emWr5PVDFktQyAQ1pus6EfoJ1ciZgLTkxQYiyob0GrqZVVSC8ZPx2am9kyV9exDq7Cm0x+n3jYRKY0YyyCYlxRvzu8vDvUD+V3djHBz7CVdRjKDY5K9BLGwM7RyD3ecaGIpRZijTPDvXZjdUU4YZrJKn4I6FUlLVTzyANJlQgjT9WXH+VfE0p+f+ZvXXtA6qrlN1 zw8rJ7UpxyLZIttkl7jkiJyQM9IgTcKIJg/kkTxZz9aL9Wa9T0YL1nRnk/yQ9fEJ0tSpig==</latexit><latexit sha1_base64="1bHYBpKAKMT7eLfzSkcteI46ZG0=">AAACLnicbZDLSsNAFIYn9Vbr tbp0EyyCCy2JCLrUduOyir1AE8tkeqpDZyZh5kQtIe/hVp/ApxFciFsfw6St4O2HgZ//P4c5fEEkuEHHebUKM7Nz8wvFxdLS8srq2np5o2XCWDNoslCEuhNQA4IraCJHAZ1IA5WBgHYwrOd9+xa04aG6xFEEvqTXig84o5hFVxc9D+Eek9P9/Xot7a1XnKozlv3XuFNT IVM1emWr5PVDFktQyAQ1pus6EfoJ1ciZgLTkxQYiyob0GrqZVVSC8ZPx2am9kyV9exDq7Cm0x+n3jYRKY0YyyCYlxRvzu8vDvUD+V3djHBz7CVdRjKDY5K9BLGwM7RyD3ecaGIpRZijTPDvXZjdUU4YZrJKn4I6FUlLVTzyANJlQgjT9WXH+VfE0p+f+ZvXXtA6qrlN1 zw8rJ7UpxyLZIttkl7jkiJyQM9IgTcKIJg/kkTxZz9aL9Wa9T0YL1nRnk/yQ9fEJ0tSpig==</latexit><latexit sha1_base64="1bHYBpKAKMT7eLfzSkcteI46ZG0=">AAACLnicbZDLSsNAFIYn9Vbr tbp0EyyCCy2JCLrUduOyir1AE8tkeqpDZyZh5kQtIe/hVp/ApxFciFsfw6St4O2HgZ//P4c5fEEkuEHHebUKM7Nz8wvFxdLS8srq2np5o2XCWDNoslCEuhNQA4IraCJHAZ1IA5WBgHYwrOd9+xa04aG6xFEEvqTXig84o5hFVxc9D+Eek9P9/Xot7a1XnKozlv3XuFNT IVM1emWr5PVDFktQyAQ1pus6EfoJ1ciZgLTkxQYiyob0GrqZVVSC8ZPx2am9kyV9exDq7Cm0x+n3jYRKY0YyyCYlxRvzu8vDvUD+V3djHBz7CVdRjKDY5K9BLGwM7RyD3ecaGIpRZijTPDvXZjdUU4YZrJKn4I6FUlLVTzyANJlQgjT9WXH+VfE0p+f+ZvXXtA6qrlN1 zw8rJ7UpxyLZIttkl7jkiJyQM9IgTcKIJg/kkTxZz9aL9Wa9T0YL1nRnk/yQ9fEJ0tSpig==</latexit>
<latexit sha1_base64="1bHYBpKAKMT7eLfzSkcteI46ZG0=">AAACLnicbZDLSsNAFIYn9Vbr tbp0EyyCCy2JCLrUduOyir1AE8tkeqpDZyZh5kQtIe/hVp/ApxFciFsfw6St4O2HgZ//P4c5fEEkuEHHebUKM7Nz8wvFxdLS8srq2np5o2XCWDNoslCEuhNQA4IraCJHAZ1IA5WBgHYwrOd9+xa04aG6 xFEEvqTXig84o5hFVxc9D+Eek9P9/Xot7a1XnKozlv3XuFNTIVM1emWr5PVDFktQyAQ1pus6EfoJ1ciZgLTkxQYiyob0GrqZVVSC8ZPx2am9kyV9exDq7Cm0x+n3jYRKY0YyyCYlxRvzu8vDvUD+V3dj HBz7CVdRjKDY5K9BLGwM7RyD3ecaGIpRZijTPDvXZjdUU4YZrJKn4I6FUlLVTzyANJlQgjT9WXH+VfE0p+f+ZvXXtA6qrlN1zw8rJ7UpxyLZIttkl7jkiJyQM9IgTcKIJg/kkTxZz9aL9Wa9T0YL1nRn k/yQ9fEJ0tSpig==</latexit>
RA–VB
<latexit sha1_base64="Ey0q57ySk/N3yY3Orz4FOrRCtiE=">AAACLnicbZDNSsNAFIUn/lv/ Wl26CRbBhZZEBF1W3bhUsbXQxDKZ3NqhM5Mwc6OWkPdwq0/g0wguxK2PYdJWUOuBgcM59zKXL4gFN+g4b9bU9Mzs3PzCYmlpeWV1rVxZb5oo0QwaLBKRbgXUgOAKGshRQCvWQGUg4Dronxb99R1owyN1hYMYfElvFe9yRjGPbi47HsIDpsd7e82TrFOuOjVnKHvSuGNT JWOddypWyQsjlkhQyAQ1pu06Mfop1ciZgKzkJQZiyvr0Ftq5VVSC8dPh2Zm9nSeh3Y10/hTaw/TnRkqlMQMZ5JOSYs/87YpwN5D/1e0Eu0d+ylWcICg2+qubCBsju8Bgh1wDQzHIDWWa5+farEc1ZZjDKnkK7lkkJVVh6gFk6YgSZNnvivPvimcFPfcvq0nT3K+5Ts29 OKjWT8YcF8gm2SI7xCWHpE7OyDlpEEY0eSRP5Nl6sV6td+tjNDpljXc2yC9Zn1/0Aamd</latexit><latexit sha1_base64="Ey0q57ySk/N3yY3Orz4FOrRCtiE=">AAACLnicbZDNSsNAFIUn/lv/ Wl26CRbBhZZEBF1W3bhUsbXQxDKZ3NqhM5Mwc6OWkPdwq0/g0wguxK2PYdJWUOuBgcM59zKXL4gFN+g4b9bU9Mzs3PzCYmlpeWV1rVxZb5oo0QwaLBKRbgXUgOAKGshRQCvWQGUg4Dronxb99R1owyN1hYMYfElvFe9yRjGPbi47HsIDpsd7e82TrFOuOjVnKHvSuGNT JWOddypWyQsjlkhQyAQ1pu06Mfop1ciZgKzkJQZiyvr0Ftq5VVSC8dPh2Zm9nSeh3Y10/hTaw/TnRkqlMQMZ5JOSYs/87YpwN5D/1e0Eu0d+ylWcICg2+qubCBsju8Bgh1wDQzHIDWWa5+farEc1ZZjDKnkK7lkkJVVh6gFk6YgSZNnvivPvimcFPfcvq0nT3K+5Ts29 OKjWT8YcF8gm2SI7xCWHpE7OyDlpEEY0eSRP5Nl6sV6td+tjNDpljXc2yC9Zn1/0Aamd</latexit><latexit sha1_base64="Ey0q57ySk/N3yY3Orz4FOrRCtiE=">AAACLnicbZDNSsNAFIUn/lv/ Wl26CRbBhZZEBF1W3bhUsbXQxDKZ3NqhM5Mwc6OWkPdwq0/g0wguxK2PYdJWUOuBgcM59zKXL4gFN+g4b9bU9Mzs3PzCYmlpeWV1rVxZb5oo0QwaLBKRbgXUgOAKGshRQCvWQGUg4Dronxb99R1owyN1hYMYfElvFe9yRjGPbi47HsIDpsd7e82TrFOuOjVnKHvSuGNT JWOddypWyQsjlkhQyAQ1pu06Mfop1ciZgKzkJQZiyvr0Ftq5VVSC8dPh2Zm9nSeh3Y10/hTaw/TnRkqlMQMZ5JOSYs/87YpwN5D/1e0Eu0d+ylWcICg2+qubCBsju8Bgh1wDQzHIDWWa5+farEc1ZZjDKnkK7lkkJVVh6gFk6YgSZNnvivPvimcFPfcvq0nT3K+5Ts29 OKjWT8YcF8gm2SI7xCWHpE7OyDlpEEY0eSRP5Nl6sV6td+tjNDpljXc2yC9Zn1/0Aamd</latexit>
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FIG. 3. The four reflection channels in the SM contact as a function of the injection energy and the injection angle. Panels
(a) to (d): injection from the CB; Panels (e) to (h): injection from the VB. For the latter case, when α > αc all the incoming
electrons are reflected with probability 1 into the same contact, thus the remaining three reflection probabilities are equal to
0. For all the panels we use G = 10Γ, ∆ = 4Γ, HSM/EI = HEI/SSM = 0 and L = ξΓ. In all the panels, the white-dashed line
corresponds to the critical angle αc defined in Eq. (8).
contact with energies smaller than the superconducting
gap, E < |∆|; we further assume that Γ < ∆ < G.
When injecting an electron from the CB, the proba-
bility for the four possible reflection channels in the SM
electrode are then given by:
RN−CB(E , α) =|rN−CB(E , α)|2 , (19a)
RN−VB(E , α) =|rN−VB(E , α)|2Θ(αc − α) , (19b)
RA−CB(E , α) =|rA−CB(E , α)|2Θ(αc − α) , (19c)
RA−VB(E , α) =|rA−VB(E , α)|2 , (19d)
where α is the injection angle. For injection angles larger
than a critical αc, RN−VB = RA−CB = 0 because of the
lack of propagating electronic states in the VB or hole
states in the CB, respectively.
In contrast, when injecting from the VB, we need to
account that for the angle of incidence α larger than the
critical one, everything is reflected back into the VB and
the other channels are closed:
R′N−CB(E , α) =|r′N−CB(E , α)|2Θ(αc − α) , (20a)
R′N−VB(E , α) =|r′N−VB(E , α)|2 , (20b)
R′A−CB(E , α) =|r′A−CB(E , α)|2Θ(αc − α) , (20c)
R′A−VB(E , α) =|r′A−VB(E , α)|2Θ(αc − α) . (20d)
The reflection amplitudes in Eqs. (19-20) are obtained
by solving the scattering problem numerically.
Interestingly, by exchanging the injection band from
CB to VB, the role on inter- and intra-band for normal
and Andreev reflections get exchanged provided that the
injection angle is smaller than the critical one αc. This
property is a consequence of the CB-VB symmetry of the
Hamiltonian (1).
It is also worth to notice the behaviour of the two An-
dreev channels when injecting from the conduction band.
For injection angles larger than the critical one, the VB
for electrons and the CB for holes are closed; thus, the
only available channels for reflection are the normal one
the specular Andreev one. The amount of normal and
specular Andreev reflections depend on the value of the
band overlap G: in fact, in the Andreev approximation,
7i.e., G  Max[Γ,∆, E ], the critical angle (8) tends to pi/2.
In this limit, normal reflection and Andreev specular-
reflection tend to zero. In Fig. 3 we summarise the prop-
erties we were describing above.
Moreover, in the Andreev approximation (G 
max[Γ,∆, E ]) and short junction limit δ = L/ξΓ  1,
one can obtain analytical expressions for the reflection
probabilities [44] at zero injection angle:
RN−VB =4δ2
E2Γ2
∆2(Γ2 − E2) , (21a)
RA−CB =1− 4δ2 E
2Γ2
∆2(Γ2 − E2) , (21b)
RN−CB =0 , (21c)
RA−VB =0 . (21d)
For an arbitrary length of the EI region, we show
the probability for the different reflection mechanism in
Fig. 4(c) to 4(e). In the limit L→ 0, the behaviour cor-
responds to a standard hybrid junction between an SM
and a two-band superconductor. We expect that an in-
coming electron from the CB/VB is converted into a hole
of the same band and no process with a change of band
will take place [44, 45]. This behaviour is also exhibited
if the length of the EI region is much shorter than the
coherence length ξΓ: in this case, the electron can tunnel
through the EI region and reach the interface with the
superconductor where it is converted into a respective
hole. This Andreev process is depicted in Fig. 4(a).
In the other limiting, a large EI region L  ξΓ, the
junction behaves as a single interface between an SM
and an EI [40, 52]. En electron injected from the CB in
order to enter the EI region needs to form an exciton pair.
Thus a hole from the opposite band is required [40, 52].
As a result, an electron from the other band is retracing
the path of the incoming electron [see Fig. 4(b)].
For arbitrary values of L all processes have a finite
probability. Specifically, we have two second-order pro-
cesses: the intra-band normal reflection and the inter-
band Andreev reflection. Both require the presence of a
finite length EI region. The latter is always weaker than
the corresponding intra-band Andreev process. Whereas
inter-band normal reflection is always zero in the case of
clean interface [40, 52], it can be finite for a clean inter-
face and a finite length L of the EI region. In Fig. 4(c) we
show the interplay between the inter-band normal reflec-
tion and the intra-band Andreev reflection as a function
of the injection energy and the length of the EI region.
In Figs. 4(d) and 4(e) we show in the same fashion the
intra-band normal reflection and the inter-band Andreev
reflection. It is clear that for short and long EI regions,
RN−VB and RA−CB are the dominating processes and
that only at the crossover length when they exchange role
the other two channels of reflection RN−CB and RA−VB
get a finite value.
III. DIFFERENTIAL CONDUCTANCE AND
DIFFERENTIAL RESISTANCE
In this section we use the previous results, Fig. 3, in
order to describe the electronic transport properties of
this hybrid junction. Our goal is to propose a direct
electrical measurement scheme able to determine the size
of the EI gap. At the end of the section, we provide a
comparison with the experimental results by Kononov et
al. [37, 38].
A. Electrical characterisation of the hybrid
junction
Given a finite transverse dimension W , the transverse
momentum qy gets quantized accordingly to qy(n) =
npi
W
with n ∈ N. In general terms, the differential conduc-
tance [45] for an NS hybrid junction in an SM system
can be defined as
∂I
∂V
(eV ) =
2e2
h
∑
β∈{CB/VB}
∑
n
{
1−RN−β [eV, qy(n)]
+RA−β [eV, qy(n)]
}
, (22)
where RA−β [eV, qy(n)] and RN−β [eV, qy(n)] are the An-
dreev and the normal reflection probabilities, respec-
tively, and with β = {CB/VB} indicating the band in-
dex. Equation (22) has a pre-factor 2e2/h because of the
two-fold spin degeneracy. In the limit of wide junctions,
the spacing between different transverse modes can be
considered negligible, and we can recast the sum into an
integral over the (almost continuous) angle αn ∝ f [qy(n)]
using the following transformations:
∑
n
→ W
2pi
∫ ∞
−∞
dqy =
W
2pi
∫ pi
2
−pi2
√
2m(G + E)
~
cosαdα
=
1
2
∫ pi
2
−pi2
N () cosαdα , (23)
where we have introducedN (E) = Wpi~
√
2m(G + E) as the
number of open transversal modes at energy E .
Within this approximation, we can express the differ-
ential conductance as:
∂I
∂V
=G0(eV )
∑
α∈{CB,VB}
∫ pi
2
0
[
1−RN−α(eV, α)
+RA−α(eV, α)
]
cosαdα , (24)
with
G0(E) = 2e
2
h
N (E) (25)
being the differential conductance of the normal state. In
writing Eq. (24) we have used the fact that all reflection
8(c) (d)
(e)
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FIG. 4. Panel (a): sketch of the Andreev reflection with the CB or VB in the short case, L  ξΓ. Panel (b): sketch of the
normal reflection from CB to VB in the long junction limit L ξΓ. Panel (c): normal reflection RN−VB and Andreev reflection
RA−CB as a function of the injection energy and length of the EI region. Panel (d): normal reflection RN−CB as a function of
the injection energy and length of the EI region. Panel (e): Andreev reflection RA−VB as a function of the injection energy and
length of the EI region. In panels (c) to (e) we use the following parameters: ∆ = 3Γ and G = 20Γ, HSM/EI = HEI/SSM = 0.
probabilities are an even function of the injection angle
α [39, 50]. The conductance of the normal state will have
an extra factor of 2 due to the sum over the two open
bands.
In the Andreev approximation, we can use the expres-
sions obtained for the short junction limit, Eqs. (21) in
the case of a normal injection angle (α = 0), and obtain
∂I
∂V
(eV ) = 2G0(eV )
[
1− 8δ2 (eV )
2Γ2
∆2(Γ2 − (eV )2)
]
. (26)
The factor 2 is a result of the sum over the two open
bands. From this expression, one sees the competition
between a contribution stemming from the Andreev re-
flection that tends to increase the differential conduc-
tance and the appearance of the EI phase that suppresses
it.
We now focus on the numerical results for arbitrary
junctions. The electric configuration for measuring the
differential conductance is shown in Fig. 5(a), the sys-
tem is configured in a way to ground the superconduct-
ing part and have a finite voltage only on the normal
contact [45]. We start by showing that the presence of a
finite EI region via the additional inter-band channel of
normal reflection strongly influences the behaviour of the
differential conductance with respect to the injection en-
ergy. In Fig. 5(b), we show the differential conductance
as a function of the injection energy for different lengths
of the EI region. We observe that a first consequence
of not having performed the Andreev approximation nei-
ther in the SM or the SSM contact is that the differential
conductance is not constant [45] for energies smaller than
the superconducting gap [39, 50]. The most remarkable
result is that for a finite length of the EI region the dif-
ferential conductance shows a minimum. This minimum
gets deeper and moves to lower energy by increasing the
length of the EI region. It is worth to note that this re-
sult is obtained in the absence of elastic reflections at the
two interfaces HSM/EI = HEI/SSM = 0.
The standard behaviour of an SM/SSM interface with-
out an EI region but with finite elastic reflection poten-
tials Hα 6= 0 is shown in Fig. 5(c). It is similar to the
standard results obtained by Blonder el al. [45]. Increas-
ing the value of the H parameter the overall differen-
tial conductance is decreased both for energies lower and
higher than the gap ∆. This standard behaviour is very
different from the one we have shown in Fig. 5(b) in the
presence of the EI.
In Fig. 5(d) we show the differential conductance for
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FIG. 5. Panel (a): Sketch of the electric configuration for measuring the differential conductance. (b) Differential conductance
as a function of applied voltage for various length L of the EI region, elastic reflection parameters equal to zero. (c) Differential
conductance as a function of applied voltage for zero EI length and various strength of the elastic reflection potentials: H = 0.5
(blue line), H = 1 (orange line) and H = 5 (green line). (d) Differential conductance as a function of applied voltage for
finite EI length L = 0.1ξΓ and various strength of the elastic reflection potentials: HSM/EI = 0.5 and HEI/SSM = 0 (blue line),
HSM/EI = 1 and HEI/SSM = 0 (orange line), HSM/EI = 5 and HEI/SSM = 0 (green line), HSM/EI = 0. and HEI/SSM = 0.5 (blue
dashed line), HSM/EI = 0 and HEI/SSM = 1 (orange dashed line), HSM/EI = 0 and HEI/SSM = 5 (green dashed line). In all
panels G = 100Γ.
L = 0.1ξΓ. We can observe that the effect of modulation
of the differential conductance due to the presence of the
EI is strongly enhanced only if the first interface potential
(HSM/EI > HEI/SSM) is different from zero, whereas the
second interface plays a minor role.
B. Comparison with the experiments
In this section we use our model to inter-
pret experimental results of two recent works on
semimetal/superconductor hybrid junctions which sug-
gest the existence of an EI phase.
We start discussing the experiment by Kononov et
al. [37], where are investigated the transport properties of
a hybrid junction consisting of a HgTe QW. The width
of the latter is circa 20 nm and from previous studies,
the authors know that the system is an indirect SM with
a small overlap between the bands [56]. This property
makes HgTe QWs reasonable candidates for observing
the EI phase. The transport measurements showed a
zero bias anomaly in the differential resistance with an
energy size comparable with the estimated EI gap of the
system [37]. As we show next the zero bias anomaly ob-
served experimentally is compatible with the results of
the last section. In order to use our model, we need to
assume that the momentum displacement between the
CB and the VB is negligibly small. To evaluate the dif-
ferential resistance, we take the inverse of the differential
conductance in Eq. (24). We use the values of the system
parameters given in Refs. [37, 56] and set G = 3.0 meV,
Γ = 0.05 meV, ∆Nb = 1.15 meV for the Nb/HgTe struc-
ture and ∆Nb/FeNi = 0.6 meV which should correspond
to a (Nb/FeNi)/HgTe structure explored in Ref. [37]. We
also assume a finite transparency of the interface barri-
ers HSM/EI = HEI/SSM = 0.5 [37]. For these parameters
value, we have an EI coherence length of ξΓ = 955 nm.
The results of the differential resistance are shown in
the two panels of Fig. 6 for the two different supercon-
ductor used in Ref. [37]. The solid red line describes an
SM/SSM junction (L = 0ξΓ), and coincides with the well-
known results of the Blonder-Tinkham-Klapwijk theory
after integration over injection angle [39, 45, 57]. It is
important to note that the ratio G/∆ is of 2.6 and 5 for
Nb (Panel a) and Nb/FeNi (Panel b), respectively. Thus
the differential resistance at zero voltage is not exactly
equal to 0.5G−10 , which would be the result obtained in
the leading order when G/∆  1. By increasing the
length of the EI region, we obtain a peak in the differen-
tial resistance at energies smaller than ∆. These results
resemble the experimental observations of Ref. [37] and
can be attributed as a manifestation of the EI phase.
Another system that may host an EI phase are
InAs/GaSb double QWs. Here, electrons are located in
the InAs QW and holes are located in the GaSb QW.
Recent theoretical calculations [58] confirmed the exper-
imental observation that the EI phase exists in this sys-
tem [59, 60]. Interestingly, the bands overlap, can be
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FIG. 6. Panel (a): Differential resistance of the hybrid structure with a Nb superconductive contact. In the inset we show the
corresponding differential conductance. Panel (b): Differential resistance for the case of Nb/FeNi superconductive contact, in
the inset we show the corresponding differential conductance. In both panels the various lines correspond to different length of
the EI region: L = 0ξΓ (red line), L = 0.25ξΓ (blue line), L = 0.5ξΓ (green line), L = 0.75ξΓ (black line), and L = ξΓ (orange
line). The other parameters used in the plots are given in the main text.
changed by changing the width of one of the QWs —
this change corresponds to a modulation of G in our
model. We have investigated the response of the system
to changes of the band overlap in Fig. 7.
Interestingly, we find at low-voltages two type of be-
haviors for the conductance: the one discussed previously
showing a minimum in the conductance [compare black
line in Fig. 7 with Fig. 6(a)], and one with a clear maxi-
mum at finite voltage (all the curves except than black in
Fig. 7). These two types of behavior resemble these ob-
served recently by Kononov at al. [38], who measured the
differential resistance of a superconducting InAs/GaSb
double QW junction for different with of the InAs gas.
In their explanation, the different behaviors of the dif-
ferential resistance is associated with the variation of the
CB/VB overlap and with presence of proximitized su-
perconducting region with a smaller gap ∆′ < ∆. When
changing from large G to a small one, the differential con-
ductance shows a peak at certain finite voltage. More-
over, as in the experiment of Ref. [38], the measured dif-
ferential resistance of the two observed behaviors [black
and green curves in Fig. 7(b)] differ by a factor larger
than 20. This could also be explained from our assump-
tion that an EI is formed between the electrodes.
It is important to stress that in our model we neglect
any kind of disorder. One can expect that disorder will
suppress all the effects described above for the simple rea-
son that elastic disorder has for the EI condensate [7] the
same effect as a low concentration of magnetic impurities
has for conventional superconductivity, leading to a sup-
pression of it. Similarly, an enhancement of temperature
will wash out the non-monotonic behavior predicted for
the differential conductance, as it has been seen experi-
mentally [38]. The main experimental features have been
observed at the base temperature of 30 mK [37, 38], thus
justifying our approach of zero temperature.
In short, our results provide a first plausible qualita-
tive explanation for the low-bias transport properties ob-
served in the experiments in Refs. [37, 38]. It is however
worth to mention that in addition to the low bias anoma-
lies described above, the experiments of Ref. [37, 38]
shown also features in the sub-gap conductance that
resembles the multiple-Andreev reflections processes in
voltage biased Josephson junctions [61]. In principle such
sub-gap features are unexpected, since in these experi-
ments there is only one superconducting electrode. Fur-
ther research is needed to understand such sub-gap be-
havior.
IV. CONCLUSIONS & DISCUSSION
We analyse the transport properties of a hybrid junc-
tion created in a semi-metallic system. We assume that
one side of the system can be considered as a normal elec-
trode, and the other side gets proximitized by a standard
s-wave superconductor. In the region between these two
contacts, we consider a finite Coulomb interaction be-
tween electrons of the two bands that gives rise to an
excitonic insulator. We show that the presence of the
excitonic insulator can modify the transport properties
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FIG. 7. Panel (a): differential conductance as a function of the applied voltage; Panel (b) differential resistance as a function
of the applied voltage. In both panels, the ratio between band overlap and superconducting gap is fixed at the following values
G/∆ = 7.5 (blue line), G/∆ = 5 (red line), G/∆ = 2.5 (black line), and G/∆ = 2 (green line). For all the curves the length of
the EI region is fixed equal to the coherent length for the black curve, L = ξΓ[G = 30Γ], c.f. Eq. (17), and the superconducting
gap is fixed to ∆ = 4Γ.
of the system drastically.
Specifically, we analyse the presence of four types of
reflection in the normal electrode, two normal and two
Andreev reflections. We have two intra-band processes:
a normal specular reflection channel and an Andreev
retro-reflection one. Besides, we have also two inter-
band processes: a normal retro-reflection and an Andreev
specular-reflection.
The interplay of these four channels of reflections has
a strong influence on the electrical properties of the sys-
tem. If the length of the excitonic region is comparable
to or larger than the corresponding coherence length, we
observe a minimum in the differential conductance. This
minimum is a signature of the presence of an EI conden-
sate in the system. We propose our set-up for the detec-
tion of an EI condensate and we use our results for in-
terpreting recent transport experiments in semi-metallic
systems sandwiched between a normal and a supercon-
ducting contact [37, 38].
The results we obtained are similar to the results we
obtained in Ref. [44], however, the physical contest is dif-
ferent, here we have considered a bulk semimetal system,
whereas in Ref. [44] we considered a bilayer system com-
posed of two parallel two-dimensional electron gases that
are hosting an excitonic insulator phase. The circuit we
presented in Ref. [44] for the detection of the excitonic
insulating phase suffers from the problem of not being
consistent with the survival of the excitonic insulating
phase [62].
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